





PETROLEUM 
PROCESSING 


“Foam’’ Floating Roof cuts vapor loss 86% 
It's millions of hollow plastic balls—p. 1017 











This gas processing plant is operating 





There is only one, and he is 


HOME ASLEEP: 


In this self-sutherent pliant the “Operators” 


plant —— a human operator 


and routine 


SUTECS Gf level 


Pare built mto the 


required only for loading products 
During the night 


- 
Hiaintenanes unusual changes in pres 
cause the warning ringing of the bedside telephone of the 
resident Operator 


‘| hie polaanit, (ype rating mm the Ropes Ii lal of Iho kley County, West Texas, iS 
designed to COLpPress and dehvarate 


foitlion cubie feet of gas per day, extract 
67% of the propane, and produce three liquid) products totaling 35,000 gallons 
per clay 

The special features to reduce operating costs and minimize capital invest 


ment Without sacrifice of propane recovery, safety or 
continuity of operation were developed by HUDSON 
in collaboration with the engineers of Honolulu Onl 
Corporation to solve the problem ol economically 


processing small quantities of rich gas. 
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“= HUDSON 
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ENGINEERING CORPORATION 
General view of plant showing 


mUDsO Combin-alre vale ot left. FAIRVIEW STATION © HOUSTON, TEXAS 

















100,000,000 miles looking for the answers 


When you’re looking for the final answers on how an oil or gasoline will 


affect engine durability, there’s only one place to go 


Down the road, 

Sometimes it takes millions of road-testing miles to be sure you’ve got 
reliable answers. That’s why we think it is significant that since 1923 
vehicles participating in Ethyl tests have rolled up more than one hundred 
million research miles. 

Today at Ethyl’s road-testing centers in Detroit and San Bernardino, 


both passenger cars and commercial vehicles of every representative type 


Continued on next page 





100,000,000 miles looking for the answers 


(Continue 


are equipped with special test instruments ... many of them devised by 


Kthyl research people. Every mile of every test is under the control of 
experienced engineers and technicians who understand thoroughly the 


problem of engines, fuels, and lubricants 


nn lop of thi we vel valuable data from passenger car, true k, and bu 


fleets which cooperate in Ethyl’s road-testing program. Every year we 
obtain information on how their vehicles perform on highways, over 


mountains, through deserts, under all kinds of tough operating conditions. 


And you can be sure they’re out on the road today and every day piling 


up mileage in search of facts that will help you make and sell better 
petroleum product 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


. . . . . + . 


Kthyl service is backed by 30 years of antiknock experience 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 





On again | 


SSS 


Ott again! 


UNIBESTOS 


PIPE INSULATION 


HAS BEEN INSTALLED, REMOVED, 


AND REAPPLIED 25 TIMES, OR MORE 


Ma 
UNIBESTOS “gh 
S RUGGED. . 


IT STAYS 





ON THE JOB & 


UNION ASBESTOS « RUBBER COMPANY 


DEPT. N-7, 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
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the Petroleum Industry 
Prefers HARTZELL 
Cooling Tower Fans 


Nearly every Hartzell cooling tower fan 
installed since the introduction of the Hartzite 
plasti blade in 1941 is still in service. 

This proven dependability explains why the 
plant which has had experience with one Hartzell 
fan will almost invariably insist on more 
Hartzells as other fans need replacement. 

Fabric-base Hartzite plastic was developed 
especially to meet the rugged requirements 
of the petroleum industry. It is unusually resistant 
to corrosion and abrasion. Durability and resistance 
to corrosion are constant throughout the blade. 

Hartzite absorbs vibration, Its strength is many 
times that necessary to withstand normal stresses. 

Hartzell cooling tower fans with Hartzite blades 
are available in sizes from 10° to 22°, Smaller sizes are 
made of aluminum alloy. The welded steel hubs have an 
extremely high safety factor, Blade adjustment, to change air 
delivery, is easily made. All hubs are dynamically balanced 
and all blades are balanced against a master blade. 

You no longer have to rely on claims, Performance 
has proven that Hartzell makes the cooling tower fan. 
Recognition of Hartzell’s superior resistance to corrosion 
and mechanical damage is found in the increasing 
frequency with which cooling tower operators 
specify simply “Hartzell fan.” 

Send for Bulletin 1503, 


HARTZEUL 


Div. of Castle Hills Corp 


Name Dept. K 


Company PIQUA, OHIO 


Street & Number PROPELLER-TYPE FANS +” BLOWERS 
ROOF VENTILATORS © UNIT HEATERS 











City & State 
if student, check here for special information [] ENGINEERING OFFICES IN PRINCIPAL CITIES 
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Do you want to make 


your operations MORE PROFITABLE ? 


Let's offer this helpful suggestion: avail yourseif of the specialized 
experience of Wolverine’s staff of competent engineers. They are 
equipped to analyze your tube failures and make the recommendations 
as to the proper alloy that will best meet your particular requirement — 
resulting in longer tube-life and reduced operating costs. 


Wolverine Tube Division produces plain condenser tube in copper and 
all popular copper alloys— Wolverine Trufin* (the integral finned tube) 
in copper, copper base alloys, aluminum, bi-metal (aluminum fins with 
copper or copper alloy liners)—and Wolverine Electric-welded steel 
pressure tube. 


You'll be interested in getting a copy of Wolverine Trufin and the Wolverine Spun End Process available 
our new Corrosion Chart showing various in Canada through the Unifin Tube Co., London, Ontario. 
substances which produce corrosion action 
in metal. Sent free upon request. * REG. U. 5. PAT. OFF. 
eh SHED , 


WOLVERINE TUBE DIVISION < *, 


‘Was oo f CALUMET & HECLA, INC 
Manufacturers of Tubing Exclusively 


1425 CENTRAL AVENUE . DETROIT 9, MICHIGAN 
q 4 ni 5 nif, Mich. & O Si ur, Ale . as a Mig ; 
eA TORS ae Sea Sty eo Re 


Export Department, 13 E. 40th St., New York 16, 


» obtam rore data on advertised products see page 1088) PETROLEUM PROCESSING, July 1953 





PETROLEUM 
PROCESSING 


E 


A McGRAW-HILL PUBLICATION 
PUBLICATION OFFICES 
1213 West Third St., Cleveland 13, Ohio 


Warren C. Piatt, Publisher 


Business Staff 


Willlam J. Parkin, Sales Manager 
R. H. Loyer, Circulation Manager 
Robert E. Lessing, Production Manager 
W. Paul Warren, Promotion Manager 


Regional Sales Representatives 


NEW YORK 36, N. Y. 
P. S$. Carberry, 330 West 42nd Si 


PHILADELPHIA 3, PA. 
C. J. Jefferis, 17th and Sansom Sts. 


ATLANTA 3, GA. 
R. H. Sidur, 1321 Rhodes-Haverty Bidg 


CLEVELAND 15, OHIO 
Richard N. Jorgenson, 1510 Hanna Bidg. 


CHICAGO 11, ILL. 
R. D. Henriquez, 520 North Michigan Ave 


HOUSTON 2, TEXAS 
George Reid, 810 First Nat'l Bank Bldg. 


SAN FRANCISCO 4, CALIF. 
4. W. Otterson, 68 Post St 


LOS ANGELES 17, CALIF. 
Joseph Allen, 1111 Wilshire Bivd 


Petroleum Processing is published second Tuesday 
@ each month by Motiraw-Hill Publishing Company 
Ine., James Ti. McGraw (1860-1948) founder. Edi- 
terial, Advertising and Subscription Offices, 1213 
West Third St., Cleveland 13, Ohio 

Executive Office: McGraw-Hill Buliding, 330 WwW. 
42nd St.. New Verk 36. N. Y. Curtis W. McGraw 
President; Willard Chevalier, Exeoutive Vice-I’resi 
dent; Joseph A. Gerard), Vice-President and Treasurer; 
Joan J. Cooke, Secretary; Paul Momgomery, Senior 
Vice-President, Publications Division; Ralph 5B 
Smith, Vioe-I’resident and Faitoria) Direotor; Nelson 
Bond, Vice-President and Director of Advertising 
43. E. Blackburn, Jr., Vice-Presidemt and Director of 
Cireulation 

Subscription rates: Domestic single copies 35c. United 
States and possessions, $2 per year, $4 for two years, 
$4 for three years; Canada, $3 per year, $4 for two 
years, $5 for three years; Latin America, $8 per 
year, $12 for two years, $16 for three years; all other 
countries, $10 per year, $16 for two years, $20 for 
Published prior to Sept. 1946 as the 
Teohnical Beetion of Nationa) Petroleum News, de 
voted to Refinery Management and Petroleum Chemi 
cal Technolog and including International Petro 
eum Technology Acceptance under section 34.64 
P. L. & BR. authorised. Printed in U.S.A. Copyright 
19 t MeGraw-Ilill Publishing C« in 


ene 


three years 


All rights 


c 


National Petroleum News 


The weekly oil marketing mageo- 
zine, covering news, prices, trans- 
portation, storage, merchandising. 


E. 


PETKOLEUM PROCESSING, July, 195 





Pullishers Page 


A New Way of Looking at Our Job 


ry. HOSE four stu 
| dious golfers at 
the left were creat- 
ed just across the 
hall from the Edi- 
tors’ headquarters, 
in the promotion de- 
partment of PETROL- 
EUM PROCESSING. In- 
deed, their straying 
off the fairway and 
onto this page might 
be questioned—-once 
it is understood 


they are not Editor golfers taking a busman’s holiday. 


This sketch of the “fast moving foursome” is being used wit 
current advertising and promotion literature for PETROLEUM PROC- 
ESSING, to present a new concept of the “petroleum processing in- 
dustries” and to tell how this journal logically serves them. Note 
particularly that use of the plural ‘“industries.”’ 


The concept recognizes four divisions of petroleum processing 
(1) refining, (2) petrochemical manufacture, (3) recovery of liquids 
from natural gas, and (4) lubricating oil blending and compounding. 
Manufacturing and research is distinct in each of the four fields, yet 
they have common denominators of interest which make it logical, 
practical and helpful to readers, as well as advertisers, to cover the 
activities of the four divisions in one journal. Each uses petroleum 
hydrocarbons as raw materials. They use much of the same type of 
valves, pumps, instruments and other equipment. They have common 
corrosion, maintenance and other problems rising from the proc- 
essing, storing and handling of petroleum fractions. 


This message which the quartette of golfers is introducing is also 
a good restatement of the field of activities in which PETROLEUM 
PROCESSING Editors chart their work, and is the more valued because 
it came from outside our own editorial offices. Readers who keep this 
concept in mind will more clearly recognize the pattern followed in 
the presentation of articles and other editorial features. 

Readers who would like to know more fully about this new con- 


cept of the petroleum processing industries may have a booklet on 
the subject for the asking. 


Virgil A UCR iz 


For the Editors 


Other Platt Petroleum Publications 


Piatt's Oilgram News 

A daily independent oil-news re- 
porting service issued from New 
York, Cleveland and Houston 


Platt's Oilgram Prices 

A daily independent oil-price re 
porting service issued from New 
York, Cleveland and Houston 


a 
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This 


I-Letter Word 


————$—— A AF A A SF FS A A A SS A x a a ae ae eee eee ee ee ee ee ee ee ee ee ee ee ee ee oe 
e There are many descriptive words and phrases we might use to 


* prove the effectiveness of Zallea Stainless Steel Expansion Joints as 
- 6 the ideal medium to absorb thermal expansion and contraction in 
| . : pipelines. But no single word has more convincing meaning... 


a a more significance than the simple 7-letter word . . . “reorder.” 


Over the past 23 years, thousands of industrial organizations have 


expressed their confidence in our products by reordering not once, 
but time and time again! 
Here's a sample of the record: 





Company Number of Orders Placed” Since 
American Viscote Corp. 79 1940 


Bethlehem Steel Corp. 51 1935 
Carbide & Carbon Chemical Co. 93 1936 
Consolidated Edison Co. 115 1933 
Drave Corporation 53 1939 
E. |. du Pont de Nemours & Co., (Inc.) | 308 1934 


Ebasco Services 46 1934 
Hercules Powder Co. 133 1937 
Koppers Co., Inc. 165 1942 


Nordberg Mfg. Co. =” 174 3 1942 


Sun Oil Co. Las = 6 | 1938 
Texas Co. 261 1938 


*Including as many 4s 485 expansion joints in a single order! 



























































[his acceptance is your assurance of the dependable, economical 
performance you'll receive when you, too, order and reorder Zallea 
Stainless Steel Expansion Joints. Why not write us today? Zallea 


Brothers, 822 Locust Street, Wilmington 99, Del. 


Catalog 47 and 
Bulletin 351 describe 
the complete line of 
Zallea Expansion 
Joints and 


Llexthle Connectors 


Write for copies today E 5 ANSION JOINTS 
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What's Happening... 


Refinery Expansion 


... U.S. refining capacity is expected to be about 
8,100,000 b/d by the end of '53 and 8,400,000 b/d by 
the end of '54, according to revised estimates made 
public last month by Petroleum Administration for 
Defense. Refining capacity at beginning of '53 was 
put at 7,734,000 b/d. New estimates represent a 
revision of estimates made last December, when fu- 
ture capacity was pegged at 8,150,000 b/d by end of 
53 but only 8,300,000 b/d by end of '54. 


. Standard Oil of Calif. will build a new refinery 
near Vancouver, B.C., at a cost of $10,000,000. Plant 
will be designed to use Canadian crude, and will b« 
constructed and operated by Standard Oil Co. of 
British Columbia, a wholly-owned subsidiary, on a 
site adjacent to company’s presently-operated refinery 
at Burnaby, B.C. Capacity will be 11,000 b/d, and 
major elements will include catalytic cracking and 
polymerization, as well as two-stage crude distillation 
Construction is expected to begin immediately 


- Pan American Refining Corp.’s new east coast 
refinery has moved another step closer to actuality. 
Company received a Certificate of Necessity for the 
$25,152,000 project last month. Plant site specified 
in certificate is on Delaware River near Pedricktown 
N. J., but company is still studying other possibl 
locations (see What's Happening, May, p. 623). 


. . » Mid-Continent Petroleum Corp. has started pre 
liminary construction of a 7,500 b/d Atlantic ‘“Cat- 
former” at its W. Tulsa, Okla. refinery. M. W. Kel- 
logg Co. has engineering design contract, while Mid- 
Continent will handle field erection. Project will cost 
an estimated $2.5 million, and is expected to be fin- 
ished by next May. 


Ucan Products Co. is a new firm organized to 
operate the 9,000 b/d delayed coking unit which 
Sunray Oil Corp. plans to build at its Duncan, Okla. 
refinery (see What’s Happening, June, p. 791). Ucan 
is 50%-owned by Sunray. Bids on the new unit are 
now being invited, and it is hoped to start construe 
tion next month. 


. . Warren Petroleum Corp. has started construc- 
tion of its new Saunders natural gasoline plant, about 
17 mi. NW of Lovington, N.M. and has scheduled 
completion for next February. Fluor Corp. has con- 
struction contract. Initial installation will have fa- 
cilities to process about 22 MMef of gas daily, recov 
ering 76,000 gal. of liquid hydrocarbons. 


. Shell Oil Co. reports that Anacortes, Wash, is 
likely site for its proposed 50,000 b/d refinery (se 
What's Happening, Feb. p. 151), but that two or 
three other Puget Sound sites are under considera- 
tion. Anacortes lies about 65 miles north of Seattle 
and some 30 miles due south of Ferndale, site of 


General Petroleum’'s 35,000 bod refinery now under 
construction, 


. Cosden Petroleum Corp. plans to start con 
struction soon on a 1,960 b/d HF alkylation unit at 
its Big Spring, Texas refinery. Universal Oil Prod 
ucts has designed unit, and construction contract was 
expected to ke let July 1. Anticipated completion 
is next summer. 


. Douglas Oil Co. has signed contract to inv, ll 
a 2,500 b/d Atlantic “Catformer” in its 8,000 b/d 
Bakersfield, Calif. refinery. Construction on $500,- 
000 project is expected to begin within 14 weeks, 
with Ralph M. Parsons as contractor. Douglas is 
second West Coast independent to go to catalytic 
reforming. Rothschild Oil Co. began construction 
Inst December on a 1,200 b/d UOP Platformer at 
Sante Fe Springs, Calif. Rothschild unit will cost 
$325,000, is expected on stream Sept 30. 


. New petroleum processing plant expansions to 
look for, as indicated by rapid tax amortizations an- 
nounced last month: 

Continental Carbon Co., $2,379,000 for natural 
gasoline facilities at Eunice, N. Mex. 

Esso Standard Oil Co., $839,000 for aviation alky- 
late at Baton Rouge, La. 

Hancock Oil Co., $3,500,000 for refining facilities 
at Long Beach, Calif. 

Mid-Continent Petroleum Corp., $433,428 for avia- 
tion alkylate in Tulsa County, Okla. 

Signal Oil & Gas Co., $9,568,500 for refining at 
Tioga, N. Dak. 

Sunray Oil Corp., $1,785,000 for refining facilities 
at Ducan, Okla. 

Suntide Refining Co., $11,390,000 for refining 
facilities near Corpus Christi, Texas (see What's 
Happening, Jan. p.7). 

The Texas Co., $12,500,000 for refining at West- 
ville, N. J. (see What's Happening, April, p. 449). 

Ucan Products Co., $3,947,200 for refining at 
Ducan, Okla. 


Petrochemicals 


.. . Allied Chemical & Dye Corp.’s Solvay Process 
Div. plans to build a $2 million plant near Mounds- 
ville, W. Va., to produce chlorinated methane prod- 
ucts from natural gas. Products will include methy- 
lene and methyl chlorides, chloroform and carbon 
tetrachloride. Completion is scheduled for April '54, 


. By-product hydrogen from the new ethylene 
plant of National Petro-Chemicals Corp, at Tuscola, 
Ill., will be used in production of anhydrous am- 
monia. National Distillers Products Corp., one of 
parents of National Petro-Chemicals, plans to build 
a $7 million ammonia synthesis plant to utilize the 
excess gas—which it claims is more economical than 
natural gas for the production of ammonia. Plant 
will have 50,000 tons/yr. ammonia capacity, is ex- 
pected to be in operation in Jan. '55. (For feature 
report on other uses of by-product hydrogen, see 
p. 1036 in this issue.) 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’S OILGRAM NEWS 
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What's Happening! 





. Continental Blacks, Inc., has been formed to 
build and operate a new $2,750,000 corbon black 
plant at Ponea City, Okla., designed to produce 40 
million Ibs. of high abrasion black annually Com 
pany is owned by Continental Oil Co., Shamrock Oil 
& Gas Corp. and Robert I. Wishnick and Associates 
This project supersedes original intention of Con- 
tinental Oil Black to build a plant in New Mexico 
Raw material for Ponca City plant will come from 
adjacent refinery of Continental Oil Co. Construction 
will start this summer, and completion is expected by 
mid-'54. Sale of plant's products will be handled 
through Witco Chemical Co., of New York City. 


Development of Russia’s petrochemical industry 
has been proceeding at an “intolerably” slow rate, 
according to the official Soviet government news- 
paper /zvestia. Cited as examples of processes worked 
out in Soviet research laboratories but not developed 
industrially were the synthesis from petroleum gases 
of ammonia and ammonia fertilizers, and of ethyl! 
alcohol. Lack of efficient liaison between the Min- 
istry of the Chemical Industry and the Ministry of 
the Oil Industry was given as an important reason 
for the lag in development of the petrochemical in- 
dustry. Another difficulty, /zvestia explained, is that 
scientific organizations, after solving a moijor theo- 
retical problem, fail to carry their research through 
to the final stage where it can be taken over by in- 
dustry. 


New petrochemical projects in the wind, as in- 
dicated by rapid tax amortization approvals granted 
last month by Office of Defense Mobilization: 

American Cyanamid Co., $7,840,000 for mono- 
methylstyrene at Avondale, La. (where company now 
has plant under construction for making ammonia, 
acetylene, hydrocyanic acid, acrylonitrile from natural 
gas). 

Signal Oil & Gas Co., $345,127 for sulfur at Tioga, 
N. Dak., where company is building a new natural 
gasoline plant. 


Markets, Prices 


. Crude oil prices took a jump in mid-June— the 
first general change in fields east of California since 
late 47. By the end of the month refined products, 
with the exception of lubricating oils, were priced 
higher in virtually all primary supply markets. 


Phillips Petroleum touched off the hike in crude, 
upping prices in Mid-Continent grade fields by 25c a 
bbl. All other principal producer-buyers had met the 
increase within the matter of a week. In extend- 
ing the boost to other areas postings in some Coastal 
Texas fields were advanced as much as 35c a bbl., 
while, generally speaking, heavier asphalt crudes 
were increased only 10 to 15¢ a bbl. Postings in 
the Ilinois-Indiana basin were up 25c; Michigan fields 
were posted 30¢ higher 


. The justification, as cited by several companies 
Substantial rise in costs of finding and developing 
crude oil reserves (since last increase in crude price in 
'47), mounting consumer demands, declining discovery 
rate, and the nation’s need for excess producing 
capacity in time of emergency 


6S 


. Refiners cited higher raw material costs in ad 
vancing their prices. Pattern of refined product price 
increases in primary supply markets ran about like 
this: Gasoline—90.5 to le a gal.; distillates—0.625 to 
0.75¢ a gal.; heavy fuel oils—15 to 30c a bbl. Regu 
lar-grade gasoline, 87 oct., in cargo lots at the Gulf 
was quoted at 11.75 to 12.25c; in Group 3, 84 oct 


me 


was quoted at 11.375 to 11.625c. 


. . « There was considerable skepticism in the trad 
at month’s end, however, as to ability of distillate 
fuels to hold at the increased price levels. Sources 
cited current high inventories and seasonal slack 
demand. 


Industrial Mobilization 


. New Petroleum Administrator for Defense is 
J. A. LaFortune, vice chairman of the board of War- 
ren Petroleum Corp. at Tulsa. He replaces J. Ed 
Warren, who resigned effective June 30 to return to 
private industry. Mr. LaFortune is a member of the 
API Refining Committee, and a director and past 
president of the National Gasoline Assn. of America. 


New director of PAD’s Refining and Natura! 
Gasoline Division is Paul E. Kuhl (Esso Standard Oil 
Co.), replacing R. Rea Jackson (Socony-Vacuum Oi! 
Co.). Jackson becomes Asst. Deputy Administrator in 
charge of domestic petroleum operations. Kuhl pre- 
viously had been director of PAD’s Foreign Refining 
Division; he will continue in that capacity as well as 
taking on his new post. 


Miscellany 


. Esso Standard Oil Co. will start in 1954 to uss 
abandoned slate quarries in Pennsylvania for season 
al storage of heating oils manufactured at its Bay- 
way, N. J., refinery, 60-70 miles distant. The project 
will start with 1,500,000 bbls. but company has options 
on 11 pits with potential capacity of 13,000,000 bbls 

Stored oil will ride on water in the pits, oil level 
being held below the level of the surrounding water 
table, to prevent oil seepage into surrounding ground 
Principal engineering problem is selecting type of 
roof, either pontoon or suspension. Cost of the quarr) 
storage is estimated at 25 cts. to $1 a bbl., compared 
with $2 for steel. It will cost 7-10 cts. a bbl. to move 
the oil from the refinery and back to terminal storage 
via present product pipelines. 


. . Synthetic gasoline plant at Brownsville, Texas, 
was closed down June 16 by Carthage Hydrocol. Plant 
first of its kind in U.S., used natural gas as raw ma 
terial. Posted notice to employes stated plant would 
“discontinue operations for the present, necessitating 
a general lay-off until further notice."’ Company 
spokesman would not comment on future plans. With 
present equipment, it is said, plant never has been 
able to reach anticipated production 

Stanolind Oil & Gas Co.'s adjacent chemicals reco\ 
ery plant, dependent on the Carthage plant for feed 
stock, has on hand from three to four week’s supply 
of feedsteck to run. Its plans are uncertain but the 
approximately 100 employes have been advised that 
they will be kept informed and company will ‘do 
everything possible to take care of them.” 
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Exchanger Shops 
Altered to Handle 
Increased Demands 

of Chemical Industry... 
Kellogg's Ex 


Fabricating 


For many years 
changer Shops in 
Je rsev City concentrated on sup 
plying exchangers lor Kellogg’ s 
many refinery construction jobs 
and for making erttical exchangers 
for specitve outside customers 


World War II 


the facilities were expanded to 


Howeve v. during 


produce exchangers for a host of 
marine and general chemical ap 
plications as well as to handle 
business from other contractors 
then this 


has continued to merease 


Since general demand 
and 
the Shops have just been rear 


ranged to insure prompt deliveries 


- 


Hydro-Ejector Operates 
in Number of Refineries 


Shown here is the new Kellogg 
Hydro-ejector now im use by 
refiners and chem 
Hydro-e je 


est bundles 


portable 
a number of 
ical plant operators 

es and inserts the 

vith « ‘ eliminate 


as 
ipport conventional methods 


ctor rem 


steel work to 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


. aes 
PULLMAN 


KELLOGG COMPANY 
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Nearly 200 Stainless Exchangers 
Completed in Less Than 18 Months 


This stainless steel tube bundle, 
being inspected) prior to) insertion 
im its ss-clad shell, is) ome 
of 187) such exchangers recently 
completed hy Kellogg for a huge 
The last unit 
was shipped less than TS months 
after the order was received 


While there 


stainle 
new chemical plant 
varha- 


were trltor 


tions in designs, the lustrated unit 
Is typical of the exchangers in 
volved. Carrying twenty foot lon; 
tubes and almost 48 
inches in diameter, it will handle 


‘| hie 


measuriiy 


highly corrosive materials 
tubes are of ty pe S16 stainless and 
the tube sheets and baffles are of 
type S04 The shell ts statnless-clad 


Condenser Bundles Prove Precision Line-Up 
of Tube Sheets and Baffles Essential 


Undesirable stresses can 
readily be built-into any ex 
changer during fabrication if 
tubes do thot shicle 
baffles 
with ease 

Only 
prior to mserting tubes is it 
possible to that the 
tubes boursncdle 


ssive force 


through 
and into tube sheets. h 
with precision line-up 


Insure 
will enter the 
se ob exce 
close tolerances 
tribve breaks 
patustaking Linae 
io tubes 


eus tiask one thee 


i sand 
p make the 
iisertion a relativels 


{| S propane cone 
When complet 
SSO acl rait 
are of naval 
proximatel 











Separator-surge hopper 





,..and called on 


CRAFTSMANSHIP 





For years Graver has been a leading producer of specialized 
fabrications for the petroleum industry. One of the reasons why can Catalyst Feed Lines 
be seen in the various units Graver has built for Socony- Vacuum’s 
Thermofor Catalytic Cracking installations. These installations 
incorporate their exclusive air-lift design for which Graver con- 
structed the intricate fabrications pictured on the right. 

These units are essential parts of a revolutionary design, the 
features of which Socony-Vacuum has recently adapted to small 
refineries, employing the same general principles. 

Thus does Industry continue to depend on Graver for superior 
craftsmanship in steel p!ate fabrication. 





Lift Pot 





GRAVER TANK & MFG.(0. NC. 
EAST CHICAGO, INDIANA 


New York @ Chicago @ Philadelphia @ Atlanta @ Detroit 
Cleveland @ Pittsburgh @ Housten e Catasauqua, Pa 
PRECISION Sand Springs, Okla. ¢ Odessa, Texas @ Casper, Wyo 
FABRICATIONS 


Primary Air Nozzle 
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Growth in Ethylene Oxide Makes 
LPG and Ethylene Outlook Bright 


A 13% increase in the production of ethylene oxide 

principally used in manufacturing ethylene gly- 
col, is anticipated by 1955 to 1,065,000,000 lbs. an- 
nually.''’ Anticipated production capacity by mid- 
1953 will be 745,000,000 Ibs. Most of it will come via 
direct oxidation over a silver catalyst, rather than 
the historic chlorohydrin-hydrolysis route. 

This source puts the reason as the probability that 
unreacted ethylene from polyethylene production is an 
ideal feedstock for ethylene oxide, alcohol or other 
compounds rather than recycling the ethylene to make 
more polyethylene. This is the procedure now used 
by Carbide and Carbon in plants now built and build- 
ing—it is familiar with both routes—and other pro- 
ducers, such as Dow, are expected to follow. Poly- 
ethylene production itself is exnected‘*' to jump from 
122 million lbs. (1952) to over 500 million Ibs. in 1955. 

For the most part, this will mean more business for 
the oil industry, which is the logical supplier for either 
the ethylene or LP Gases from which it probably will 
be derived. There also will be other outlets develop- 
ing for ethylene, as there are now D.P.T 


(1) Chemical Wee May 23, 1953. pp. 46-54 
2) Chemical &@ Engineering News, May 11, 1953. p. 1984 


Still another New Fuel Studied for 


Railroad Locomotive Use—Propane 


ONTINUED interest by railroads in gas turbines 

4 for locomotives probably will not hurt the oil 
industry, though it may de-emphasize the need for 
diesel fuel. 

Latest evidence of continued interest in this field 
is the announcement by Union Pacific Railroad Co. 
that it has been testing the first gas-operated tur- 
bine electric locomotive to use propane as fuel. The 
propane-fired “turbolocomotive” shortly will be placed 
on a regular freight run between Los Angeles and 
Sait Lake City. 

This announcement, which has been kept under 
wraps for some time, has two implications for the 
oil industry ‘und little comfort for coal miners, The 
first is the possibility of opening a new market for 
LP-Gas and the second is what will happen to diesel 
locomotives and the fuel they burn. Too many rail- 
roads have good coal customers to expect the coal- 
burning locomotive, be it steam or gas turbine, to 
disappear any time soon, 

U.P.’s single-unit gas turbine locomotive weighs 
275.5 tons, delivers 4800 Hp. and costs about $125 
per Hp. to build, approximately the same per horse- 
power as its diesel competitor. (The standard diesel 
unit develops 1500 Hp.; two to three units are used 
per train.) On test it burned 25 gal. of propane 
per mile, hauling a 79-car, 4650 ton train between 
Los Angeles and Las Vegas; this figure has reported- 
ly been bettered. Converted to the equivalent in 
diesel fuel, the consumption would be from 17.86 to 
19.23 gal. per mile. 

Big advantage to the railroad is that propane burns 
clean, leaves no residue to foul or corrode turbine 
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blades. This cuts down-time and maintenance out- 
lay, a double-barreled saving which may make diesels 
economically non-competitive. U.P. now has six gas 
turbine locomotives in freight service using a special 
sunker “C”’ fuel from which crush-forming salts 
and vanadium have been partiully removed. Non- 
combustible residue from coal has similar effect to 
residual fuel on turbine blades. 

The propane gas turbine locomotive has two aux- 
iliaries not needed on diesels. A small diesel en- 
gine is used to start the turbine and a small steam 
boiler is needed to vaporize propane. The propane 
tank is hauled behind the locomotive. U.P.’s new 
baky was developed jointly with Richfield Oil Corp. 
(fuel problems), Fluor Corp. (engineering), and Gen- 
eral Electric (construction). 

Drawback to general adoption of propane as a rail- 
road fuel soon is that storage facilities are lacking. 
tepresentatives of the natural gasoline industry say 
they will be happy to arrange supplies. 

Refiners probably will not feel too badly over the 
“loss” should rails switch from diesels to gas tur- 
bines. What now goes into railroad diesel fuel will 
be diverted to jet fuel, gasoline via cat cracking, 
and so on. Incidental propane made in doing this 
can be made available to railroads, and refineries 
not now equipped to recover propane may find it 
economic il to do so. 

While it is not yet time to consider ways and means 
for increasing propane recoveries in natural gasoline 
plants and refineries to supply the railroads, plant 
operators can be gleeful over the prospects. D.P.T 


Continuous Analysis May Not Be 
Only Method of Quality Control 


"Ty Rees toward faster and more fully automatic 

processing by substituting direct quality control 
of the product for the more indirect route of con- 
trolling variables in the process have been a stand- 
ard prediction by instrumentation authorities for 
some time now. 

Quality control, however, may not take the form of 
the relatively expensive technique, for example, of 
continuously analyzing a product stream for the per- 
centage of some specific hydrocarbon component. This 
method is admittedly faster than the conventional 
procedure where the process is controlled by such 
variables as temperature, pressure, level, or flow 
rate, and the product is checked by laboratory analy 
sis. Drawback has been the cost of continuous chem 
ical analyses, particularly when the volume or the 
value of the product is low. 

Why not monitor a process by measuring contin 
uously some critical product property? Standard Oil 
Co. (Indiana) asked itself this question and has come 
up with some interesting developments which may 
well indicate a new line of approach to future trends 
in process control. Some of the instrument ideas 
have been tried out and proved practical in the com 
pany’s refineries, and are already scheduled for com 
mercial manufacture, 

Take Reid vapor pressure for instance. Indiana 
Standard has found a continuous RVP recorder it 
developed is useful for controlling front end vola 
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Tomorrow 





tility. It has found it useful also for monitoring crude 
oil in gasoline plant operation. 

Another example was flash point. The company 
had originally developed a spot-check type of device 
a flash point tester that could obtain results in about 
2'% minutes instead of the usual 20. 

This same idea has been developed into a continuous 
automatic flash point recorder for use in the refinery 
by placing the spot-check instrument on a time-cycle 
of about two minutes 

Still another development involved improving a 
device which already measured a product property 
The company’s lube oil blending is a very rapid proc- 
ess, but commercial viscometers were not quite fast 
enough for quality control purposes. The blend takes 
about 15 minutes, but the instruments also take about 
15 minutes to reach equilibrium 

Solution has been to use an instrument which, in 
effect, produces a precise flow rate through a capillary 
at constant temperature and measures pressure dif- 
ferential. This unit has also been useful on stills pro- 
ducing lube oil stocks. 

Perhaps the only certainty about instrumentation 
predictions is that they become obsolete almost as 
fast as some of the instruments themselves. - W.C.U 


(1) ‘Some Developments of Monitoring and Inspection Inatruments for 
Refineries a paper by T A Abbott manager, engineering re 
search dept Standard ©') Co. (Indiana), presented at the Chicags 
it! regional meeting, Western Petroleum Refinersa Aaa'r June 19 
1% 


Canadians Develop Novel Technique 
For Adding Additives to Lube Oils 


[; ANADA'’S National Research Council has report 
4 edly unveiled a new method of inhibiting lubri- 
cating oils against oxidation, thus extending the life 
of the lubricant.’ Claims of NRC, which is trying 
to obtain Canadian patents, say the method increases 
the life of lubricating oil seven times. 

The gimmick is in not treating the lubricating oil 
itself at the compounding plant by adding metallic 
compound containing lithium, sodium, potassium and 
magnesium such as in the form of salts and oxides. 
Instead, the novel angle is to incorporate these an- 
ti-oxidants into the oil filter, or some other portion 
of the oil system. 

The idea is quite interesting, but some questions 
need answering. 

What about the effects with various base stocks 
which might be encountered? One of the principal 
objections to re-refining used lubricating oil secured 
from service station sumps has been—still is at last 
reports—-in determining what additives were needed 
to bring it to quality expected for compounded 
lubricating oils. 

What about other properties conferred upon oils 
by additives—such as oiliness, viscosity improvement 
pour point depression and anti-foaming, to name a 
few? Can these be taken care of by a specially-im 
pregnated filter, for instance? 

How will the new device know when and how 
much anti-oxidant a given oil needs? Compounders 
use a variety of tests, proving the pudding by oper- 
ating a full or semi-scale engine to observe results. 

What happens when ol’ happy-go-lucky John Q 
Motorist buys a compounded oil—assuming instruc- 
tions with the new gadget say to buy straight min 
eral oils? If the treatment chemical dissolves in 
the already-compounded oil, what happens to the mo 
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tor or the oil? Perhaps John Q. or his wife will not 
know the difference between straight mineral and 
compounded lubricants and might, thereby, either 
damage his engine or pay too much for his treated 
oil. 


A New Energy Source—the Sun— 
Rises on the Future Horizon 


"TODAY, the traditional energy industries——coal 

oil, and gas—-are looking at nuclear energy as a 
soon-to-be-reckoned-with competitor. This is particu- 
larly true in the large-scale applications such as cen- 
tral power stations. A little farther down the road but 
definitely foreseeable are atomic-powered marine 
craft like the submarine. In the case of automotive 
vehicles, the huge volume user of petroleum products 
the possibility of the atom is still hazy 

Perhaps a bit obscured by this present interest in 
nuclear power, but nonetheless of vital significance 
in the longer future, is energy from the sun. Research 
in solar energy is growing. Over two dozen U. S 
universities and research foundations have undertaken 
projects in this field. Work includes studies on use of 
the sun to heat, cool, and air-condition private dwell- 
ings. Costs of the projects are being met by such 
groups as the Charles F. Kettering Foundation, Na- 
tional Science Foundation, General Motors, Libbey- 
Owens-Ford, American Window Glass, etc.'' 

Predictions for the heydey of solar energy in gen 
eral range for a period 50 to 100 years hence. James 
B. Conant, former president, Harvard University, now 
U. S. High Commissioner to West Germany, has said 

“By the end of the century, solar energy will be the 
dominating factor in the production of industrial pow- 
er. The practical utilization of this inexhaustible 
source of energy, together with the resulting great 
changes in the production of food, will have enormous 
effects on the economic and hence political relations 
of nations.” 

Nuclear fuels, for various technical reasons, are 
unlikely ever to bear more than one-fifth of the na- 
tion’s total energy load. We must look to solar en- 
ergy, according to Palmer Putnam, contributor to the 
Paley Report. That report sees the potential market 
for solar heating ( in homes) in the U. S. as more 
than 13,000,000 installations by 1975. It estimates 
further that such heating units, selling for about 
$2000 to $3000 each, may satisfy effectively about 
10% of the nation’s total energy requirements by 
1975. 

Thus, in the field of space-heating, there is a possi- 
bility of the petroleum industry's heating oil mar- 
ket being affected by Old Sol. Billions of dollars ars 
still needed, of course, for effective research to con 
tinue. A word of caution was expressed by Farring 
ton Daniels a few years ago: 

“When we have used up much of our coal and oil 
explointed our available land with intensive farming 
and trebled our population, we will unquestionably be 
able to call upon the sun to give us the means to sat 
isfy our ever-increasing demands for food, fuel, and 
power. But there is a long and challenging road of 
research and development which must be followed 
first We cannot eat sunshine.”’ W.C.U 

& Eno Ne M is. 19 
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In the Petroleum Industry 


Where performance counts you can count on Enjay for... 





Uniform High Quality 


PORAF. «2. 


POUR-POINT DEPRESSANTS DEWAXING AIDS 


PARAFLOW Pour Point Depressants are triple-tested: in the laboratory 
in special field stations located for exposure to the most severe winter climates 

and on the road. Paraflow treated motor oils insure low temperature flow and 
safe cold weather starting 


A pioneer and leading marketer of pour point depressants and 
dewaxing aids, the Enjay Company has kept pace with the in 
creased demands of the petroleum industry. Refiners and mar 
keters of leading motor oils are using Enjay Paraflow to 
improve the low temperature performance of their products. 


A complete line of dependable products for industry 


; = PEACE COATING — The Enjay Company has long been recognized as a leader 

— in the development and marketing of high-quality prod 
Kens ee co OHO! — -ETR aa ucts for the oil, surface coating and chemical industries 
PARAFLOW FROHOL 9% ETRO 9 Backed by greatly expanded plant and distribution facili 
ain ell ean Nominee ahead ties, the Enjay Company is supplying a constantly grow 
Bonaldo Ixop B ae ee ale ing list of chemical products to many different industries 
Met bth t t ! 


BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 


ENJAY COMPANY, INC. 
15 West Sist Street, New York 19, N. Y. 
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Pickling and Painting 


HORTON 


STEEL TANKS 


provides greater 


Shell plate for 
oul storage tank before 


having mull scale removed 


Corrosion Resistance 


Oil tank shell plate heing given water rittise after 
hot sulphuri acid bath. The next step is immer 
sion in hot phosphoric acid bath 


{fter the hot phosphori« acid bath and while 
plate is still warmer than surrounding air, a coat 
of special priming paint ts applied 


The finished plate anwaiting shipment The surface 
of the metal is protected from corrosion 


RI RMING? 


Plants 1AM Cw AG SAIT LAKE ¢ Ty 
At to 3 t 264 


2103 Heoley 8 Jing et 
’ North Filtieth treet 
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& 
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Pickling and painting of fabricated steel plates 
by the Horton Pickling Process provides ideal 
painting conditions. [It is an eflicient, economical 
means of removing mill seale and improving the 
bond between the metal and the prime coat to 
produce greater corrosion resistance, 

Mill seale is removed by immersing the fabri 
cated plates in a hot sulphurie acid solution. Phe 
steel is then given a water rinse after which it is 
dipped into a phosphoric acid bath. Here a film 
of iron phosphate is deposited on the surface ot 
the metal. While the steel is still warmer than the 
surrounding air, a coat of special priming paint 
is applied to those areas which will receive sub 
sequent coats of field paint. 

The Horton Pickling Process provides a clean, 
dry surface for the application of the prime coat. 
It also provides some protection for the unpainted 
surfaces during shipping and erection. 

When you order Horton steel plate structures, 
specify the Horton Pickling Process. To take ad- 
vantage of this time and money saving service, 
write our nearest ofhiee. We will be happy to pro- 


vide further information, estimates or quotations 
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Measurement Tables 


The article in y r June issue (pp 
865-7) des bing the new ASTM IP 
Petroleu Me rement Tables 

mtrit t 1) torwrard ¢ 


lead 
’ i perh, neue 
your readers. In the box 
866, second paragrap! it 
that arrangement ire 
to publish abridged section 
individual tables Actually, certain 
individual tables are to be publ. shed 
eparate!y in complete form exactl: 
as they appear in the bound volume 
Tables 5 and 7 are currently being 
reprinted in pamphlet form, and 
other tables will be made ava'‘lable 
a4 oon as the probable demand for 
s more clearly defined 
on page 866 just above the 
eferred to above, it is stated 
They include the LPG table ot 
NGAA in a specific gravity range 
from 0.48 to 1.1.” It hould be ay 
parent that the inclus‘on of the LPG 
tabk merely extended the range otf 
Table 245 downy ! va.ue of 
0.48 


BURROUGHS 


NATIONAL BUREAU OF 
STANDARDS HAS POSTPONED 
WITHDRAWAL OF ITS PETRO 
LEUM MEASUREMENT TABLES 
(NBS C-410) FROM JULY 1 TO JAN 
1, 1954, TO ALLOW TIME FOR THE 
REPUBLICATION OF ‘THE ‘TAR 
IFFS OF PIPELINE COMPANIES 
AND THE NECESSARY CHANGES 
IN OTHER LEGAL AND REGU 
LATORY DOCUMENTS WHICH 
NAME C-410 AS THE STANDARD 
REFERENCE FOR CONVERSION 
FACTORS 

V. B. GUTHRIE 

Editor 

PETROLEUM PROCESSING 


Correction 


here is an error in the figure num- 
ber references in the article “Is Your 
Piping System Right?” pp. 868-873, 
June, The box, or table of factors, 
on p. 868 should not have a Fig. 1 
reference. The balance of the text 
references should then be, in sequence 
Fig. 2 should be Fig. 1, Fig. 3 should 
be Fig. 2, et 

Also, the caption under the photo 
mn p. 868 implies that characteristics 
of the weld fittings contribute to pip 
ing problems. This is not so. Proper 
ly designed, strengthened branch weld 
fittings he'p to solve this problem 
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on Refinery 
Painting 


ces 
interior surfo 


PR 


— general _ exterior surfaces 


makes proper 
paint Seloctioy 


easy 


Puzzled over painting problems? Here’s a new 
guide that takes the guesswork out of refinery 
painting. In 12 easy-to-read pages, with painting 
recommendations in handy check chart form, it 
tells at a glance the right paint to use on each type 
of interior or exterior surface—for surfaces ex- 
posed to various temperatures and Operating 
conditions. 

Included are suggestions on surface preparation 
and helpful painting hints. 

Ask for your copy ... write for Brochure B-770, 
The Sherwin-Williams Co., Petroleum Division, 


Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


(To obtain more data on advertised product (4 patge 1088S) 





»-» Upwards of 


80 per cent of all 


Gulf Oil employees .. Oa 


S. A. SWENSRUD 


President, Gulf Oil Corporation 


Wy 


yy 


“7 have no hesitation in saying I believe it is a sound thing for our 


industry to support the Government's Payroll Savings Plan and to 


encourage our employees to put at least a substantial part of their sav- 


ings into U.S. Savings Bonds. Upwards of 80 per cent of all Gulf Oil 


employees save part of each pay in E Bonds. This type of thrift is good 


for the nation as well as for the individual.” 


At the close of 1952— 


* Individual Americans owned Savings Bonds totaling 
more than $49 billion. cash value. 


* Series F Bonds outstanding —the kind bought by Payroll 
Savers — were more than $600 million greater than on May 
1, L951, when the bonds issued in LOL started to mature 


* Of the $4.8 billion Series E Bonds which matured be 
tween May. 1951, and December, 1952, more than $3.6 
billion (75% ) were held beyond maturity. under the auto 
matic extension plan 


* More than 77 million units of Series E Savings Bonds 
were bought by individuals in 1952—13'. more than in 
the previous year 


* During every one of the past 21 months, redemptions of 


The United States 


tion in cooperation th th rtising Ce 


f does not pay for this 


unmatured Series - Bonds have been well under 1% of 
the total amount outstanding. 


® 1953 figures should be even better—more than 1,000,000 
Americans joined the Payroll Savings Plan in 1952, and 
thousands. literally. are enrolling every day. 


¢ Never before in the history of this or any other country 
have employed men and women held a reserve purchasing 
power ol S19 billion in government securities —a cushion 
against emergency, a check on inflationary tendencies. 


If you believe with Mr. Swensrud that “it is a sound thing 
for industry to support the Payroll Savings Plan...” and 

. this type of thrift is good for the nation as well as 
the individual.” phone, wire or write to Savings Bond 
Division, U.S. ‘Treasury Department, Washington, D. C. 
Your State Director will show you how your participation 
can be raised to 6057, 70% or even higher. 


dvertisement f lor ued by this publica- 
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Publishers of America. 
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Du Pont Engineering Services 
Help Refiners Achieve More Efficient 
Blending Plant Design and Operation 


The use and safe handling of tetracthyl lead are highly specialized operations 


which fre quently give rise to some rather knotty refiners problems 


To help refiners solve these proble ms economically and efficiently, the 


Du Pont Petroleum Chemicals Division offers special engineering services 


in blending plant design, construction and operation. ‘I his assistance covers 


every phase of the subject trom site selection to training of blending plant 


personne I. 


TO HELP YOU set up efficient TEL blending plant operations, Du Pont will 
supply you with complete construction drawings and detailed specifications. 
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Engineering Services 
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i Jiut ce usel cle ti at special piling il 

rangement to support a blending plant 
land 


iietti 


blending 


unple 


qi Vctthip 
Doda 


ine ettineg up 


ol the 


facilities for continuonu 


larger refineric 


ment blending of refinery stocks 
fetr ieth | le ic ye 


antioxidants and 
other additive If your are 


i prlicrat 


con idering 
uch our engineering service 
nen cum assist Our OW Cnuwinecrs On 
the desien 
even alter the 
turted, a Du 
ivailable tor consultation 
il) dn lad to visit the 
procure vith oul 
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needed 


actual construction 
Pont entative 


And he 


job to cli cu 


repre 


contractor when 


evel 


PERSONNEL TRAINING 


health and safety of 
plant personnel, a specialized 
prog required, Du Pont 
cntative 


Lo insure the 
bleneclin 
framing Patni 
repre 
complete 
hoy ile 
blending 
tual 


member of the 


ine prepared to provic 

detailed 
ind efficient operation of the 
and to with the 
tramimeg of operators Also. a 
Du Pont medical stat 

health hazards in 
outline the 
hole ln 


recommendation 


tint assist 


will explain the 
volved and 


i. precautions 
\A bic hi 


obvse rved 


DU PONT 


strating 


REPRESENTATIVE 
proper use of tank 


equipment to refinery personnel 


demon 


(right) 


cleaning safety 





NEWS 


EASTERN DISTRICT MANAGER 


Arenep R. Menits is manager of the 
Du Pont Petroleum Chemicals Division 
Kastern District. His first 
with the petrol un industry began in 
the Smackover Oil Fields at the age ol 
10. His first refinery experience was at 
a large Gulf Coast refinery during the 


assochition 


| 


summer months, while attending col 
le ve. 

In 1938 he graduated 
Institute, and received a 
in chemical engineering. Following 
graduation, he was em loved in the 
Research and Deve lope nt De part 
ment of the Humble Oil and Refining 
Company. 

During World War Il, Mr. Mullis 
spent four years in the Navy and was 
attached to the Bureau of Ships as a 
Petroleum Inspector. In 1946 he re 
Humbl 
Oil Company in the Petroleum Inspec 
tion Department 

Mr. Mullis joined the Du Pont Com 
pany im 1947 as a sales-service 
resentative for the Petroleum Chemi 
cals Division. He was assigned to the 
Gulf Coast District and became 
this district in 1950. In 
transferred to New 


to his pre sent position is ¢ 


Rice 


ce vree 


from 
B.S. 


sumed his association with the 


re iu 


Thhthi 
1952 


York City 


istern dis 


iVvel ot 


he Wa 


trict manager, 


Three Important Considerations Relating To 
Du Pont Fuel Oil Additive No. 2 


you been receiving customer 


] Have 
e complaints regarding plugged fil 
te rms Of} other stoppace ot fuel oil SVS 


formed in the 
these conditions 
Additive No. 2 not 
formation of insoluble 
buat also reduces the parti le 
size of the residues that are formed 
The cost of this treatment is only 1.6¢ 


pel barrel aon ke SS 
2 If vou are now marketing only a 
e straight-run fuel oil, the use of 
Fuel Oi} Additive No. 2 will enable 
to blend you present product with 
catalytic-cracked stocks of the proper 
boiling raitiute without fea ol canusmdg 
clogged tuel systems Marketing the 
blend will pernut you greater flexibility 
to meet yp ik seasonal 
yield of 


and release of 


tems due to sediment 
fucl? ‘To prevent 
Du Pont Fuel Oil 
only retards the 
resicu s 


youl 


demands, in 
hie ating oil 
straight-run stocks for 
sale as premio clic se] fuel or for use 


creased domestic 


as charging stoc k 


If you are pres ntly using a fuel 
oil additive, the 
obtain the 


3. 


call 


chances are Vou 
end results, on 
even better yp rhormance it lower cost 
with Fuel Oil Additive No. 2. And 
from the standpoint of treight costs 
the high active ingredient content of 
Du Pont Fuel Oil Additive No, 2 is a 
further advantage 
Samples for 


Sail ie 


testing m your 
stocks “us well us a booklet 
ing the properties, applications and 
performance of Fuel Oil Additive No 
Ask anv Du Pont 
Chemicals Division 
or address your request to 
district offices listed below 


OW 


cle scrib 


2 are ready tor you 
Petroleum rep 
resentative 
one of the 


Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


NEW YORK, N. Y 270 Ave. of the Americas 
\ CHICAGO, itt 3S Michigan Bivd 

TULSA, OKLA 18 So. Baltimore Avenue 
HOUSTON, TEXAS—705 Bank 
LOS ANGELES 


Canadian Industries Limited 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division . 


District 
Offices } 


Wilmington 98, Delaware of Commerce 


CALIF 612 So. Flower St 


IN CANADA Toronto, Ont 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 
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When metal screens 


or filter cloths 


ming bluid 


“GUM UP the WORKS”... =f eae ae 


Take a tip from a well-hnown manufacturer of arrester screens on tank breather lines...and 


pipe line straimers and other petroleum: equip others 
ent ’ 
mee You ll find that Monel s« reen and filter cloth 


Several years ago, THORNEDILL-CRAVER CoM is made in all standard weaves and meshes. I 


' 
PANY, of Houston, Texas, set out to cestgn a ean easily be formed to almost any desired sbicapoe 


strainer that would reduce the time and labor or size. 
necessary for cleaning. They wanted a straines 


. :” = .t . P . 

that could be cleaned in a matter of minutes Whether its a question of original « [iitpermenet 

or repl ment fake ; ‘ irq - 

without dismantling and that would make by aad debian ania the advantage of the experi 
nee of HORNETILE-CR t 

passing unnecessary. Phe result was thie Tet-Py pe ence of Trtot LE-CRAVER. You, too, may find 

Self-Cleaning Fluid Strainer that Monel is the answer to your SCrCcning OF 

filtration problems. For information on Monel 

Since the advantage of a unit of this type lies : 

screen and filter cloth. write Ineo for a copy of 


“Established Weavers of Monel Nickel... 


in its easy, trouble-free operation, they needed 
asereen that would last indefinitely... that would | 

: neonel 
resist abrasion by entrained solids and stand up 
avalist corrosion by the widest range of produc {-. It Is advisable le place eCpUen panne nl orcs lr with 
your supplier well in advanee of seheduled use. 


Distributors of INGO) Nickel Allovs ean supply 


the latest information on availability from ware- 


Monel wire sereen and cloth is widely used 
throuvhout industry wherever corrosion resist- 
ance or product purity is important for filter- 


ee. "i ; house or mull. 
ing or screening chemicals, brines, allalies...acid 


sludge s and aecidie clay-treated distillates. ..mud THE INTERNATIONAL NICKEL COMPANY, INC. 
...hydraulie oil... for tower packing... flame 67 Wall Street New York 5, N.Y. 





Inco Nickel Alloys 


; 1 
Ms, Monel ... for minimum maintenance 
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Graphic control...for leading industries 





The well-established trend to centralized 
graphic instrumentation has brought with it 
many specific advantages to the operation of 
complex, modern processing units. And to 
realize most fully the potential advantages of 
improved efficiency, simpler supervision and 
better coordination, many leading companies 
have turned to Honeywell graphic control 


Among the engineering, construction and 
producing organizations which use Honey 
well panels are some of the best-known names 
in their fields. The ever growing list includes 


(. F. Braun 

Catalytic Construction Co 
The Fluor Corporation Ltd 
Foster Wheeler Corp 

Gulf Oil Corporation 
Imperial Oil of Canada 

M. W. Kellogg 

The Lummus Co 

Pan-Am Southern 

Phillips Petroleum Co 

The Refinery Engineering Co 
Shell Oil Co 

Sinclair Refining Co 
Socony-Vacuum Oil Co 
Standard Oil Co. of California 
Standard Oil Co. of Indiana 


Standard Oil Co. of New Jersey 
The Texas Company 

Tide Water Associated Oil Company 
Union Oil Co. of California 


Reasons for acceptance 


Behind this industry-wide acceptance stand 
several definite reasons. First is system engi 
neering by graphic panel specialists who 
translate process requirements into an inte 
grated, harmonious design. Second is instru 
mentation including a full line of 
Tel-O-Set miniature indicators, recorders and 
controllers. and ElectroniK instruments 
for supplementary recording, which enable 
Honeywell to satisfy the requirements of 
every phase of process control. And third is 
workmanship skilled assembly in a manu 
facturing department devoted exclusively t« 
this work 


Honeywell 


operation 





FUNCTIONAL DESIGN for maximum efficiency is the keynote of Honeywell graphic instrumentation. These 


typical panels show a few of the varied types which have been built for varied process applications 
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FUNCTION-DESIGNED CONTROL for /eed preparation 
unit, TCC unit and gas concentration unit is centralized 


on this Honeywell graphic panel 


supplemented by 


Blectronih tnstruments on the console desk and on the 


hoard at the extreme left 


graphic control s1mplifies 
of new Phillips TCC unit 


Pures PETROLEUM’S new unit at Okmulgee 


Oklahoma is an outstanding example of skilled 
application of modern design. It is the first air-lift 
thermofor catalytic cracker to be equipped with 
full graphic contro]... which Honeywell designed 
and built for this exacting application. 


On a board 41 feet long and 7 feet high is concen 
trated complete control instrumentation for guid 
ing the operation of the 8,000-barrel-per-day TCC 
unit, fired prelieater, flash drum, vacuum still, and 
gas concentration unit. The variety of instrumen 
tation illustrates the versatility of Honeywell 
graphic control. Included are Tel-O-Set Indicators 
and Recorders for critical flows, differential pres 
sures, liquid levels and temperatures throughout 
the unit. Installed directly in the process diagram, 
these miniature instruments give operators accu 
rate, conveniently-read facts on each variable 


Supplementing the graphic instrumentation is a 
group of multi-point KlectroniAK instruments which 
provide detailed recording of vital temperatures 
and a console-mounted ElectronitkK Precision Indi 
cator with which operators can spot-check addi 
tional temperature points 

Honeywell engineering combines all these element 
into a harmonious, attractive design that affords 
maximum ease of operation simplifies training 
of personnel . facilitates start-up and emergence’ 
control 

Your local Honeywell engineering representative 
will be glad to discuss graphic control for your own 
Call him today 


proces 


proces ~ he is as near as your 


phone 

MINNEAPOLIS-HONEYWELL REGULATOR CO 
Industrial Division, 4582 Wayne Ave., Philadel 
phia 44, Pa. 


@ REFERENCE DATA: Write for Composite Catalog No. 5000 for a brief description of the complete Honeywell line 
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Fluor played a prominent role in th 
ea pansion provram now beimg com 
d at Socony-Vacuum’'s Paulsboro 
ove of the largest on the East 
t. Fluor turn-key contract 
illed for the engineering and erection 
th 15,000 B/D Thermotor Cat 
Cracker — similar to the one Fluor 
built for Socony at Augusta, Kansa 
two years ago — plus the feed prepara 
tion ystem, ftracthonation units 
rasoline plant, piping and many of the 
offsite facilities — all on schedule and 
within the budget. Fluor’s ability to 


design, engineer and build complete 


pl ints and facilities for the petrok um 


ras, Chemical, power and heavy indus 
tries has been ably demonstrated on 


many previous occasion 


THE FLUOR CORPORATION. LTO 
LOS ANGELL 
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Culies Service Geologist Mauru 


W., LDN’T THIS OIL MAN like to know! It would certainly 
make his life simpler if nature posted signs: *‘Gas and 
Oil 10.000 Feet Below.” 


Nature, of course, gives hints as to where her huge under- 
ground hoards of oil may be stashed away ... rock outcrops 
may provide the clue to sub-surface structures and reservoirs. 

These are not only difficult to read, they are often downright 
misleading. It’s a gigantic treasure hunt— made even more 
difficult by false clues! 

Every day thousands on thousands of motorists drive into 
Cities Service stations and say, *‘ Fill ’er yp!” 

Kew, if any, give a thought to the adventurous, risk-taking 
Cities Service men who devote their lives to making that 
casual command possible 

These men are trained in the sciences of geology and 
seismology ... for the days of by-guess-and-by-gosh oil hunting 
are gone forever. Their record of “discovery wells’’ is high, 
but they dare not rest on their laurels. Americans have an 
insatiable thirst for oil, and the good things oil brings them. 

That's why, as you read these words, a Cities Service 
exploratory crew is tramping over Canadian tundra . 
wading through Louisiana marshes... breathing the dust of 
southwestern deserts. Thanks to them, you can say 
“Fill ’er up!”’, confident that the answer will be a brisk 
“Ves, SIR'’’— instead of “Sorry, Mister. That’s all 
there is. there ain’t no more.” 


’ r _ ’ ‘ ‘ y 7 ’ i | 
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are separated from wax distillate by chilling the distillate directly and removing the wax with a filter press 


Worthington equipment marks quarter-century 
at Freedom-Valvoline 


WORTHINGTON REFRIGERATION EQUIPMENT at Freedom is used 
for dewaxing petroleum by two methods. In addition to the filter 
press method, wax is removed by chilling naptha solutions to pre 
cipitate the waxes and then centrifuging 


THIS WORTHINGTON AMMONIA COMPRESSOR has been operating 


in dewaxing service at Freedom since 1928 


Climate Engineers to Industry, 
Business and the Home 


(To obtam more data on advertised products see 


page 1088) 


Refrigeration units operate continuously 
in dewaxing service 


Reliable, continuous operation of refrigeration equip- 
ment is a must in the processing of high-grade motor oils 

That’s why the Freedom-Valvoline Oil Company has 
been using Worthington refrigeration equipment—am- 
monia compressors, boosters, brine pumps and heat 
exchangers—in dewaxing service at their plant in Free- 
dom, Pa., for more than 25 years. 

For more than half a century, Worthington engineered 
refrigeration installations have been serving leaders in 
industry everywhere. Today, the complete Worthington 
line is ready to meet any assignment, large or small. 
Remember, Worthington systems are all Worthington- 
made, not just Worthington-assembled. In addition to 
getting a perfectly balanced system, users benefit by Wor- 
thington’s complete unit responsibility. Get in touch with 
your nearest Worthington district office, or write to 
Worthington Corporation, Air Conditioning and Refrig- 


eration Division, Harrison, N. J. 3.58 


WORTHINGTON 
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ig 


Now available through The Lummus Company are the Shell Development 


Company’s processes for manufacture of ethylene oxide by direct oxidation 
of ethylene, and ethylene glycol by the hydration of the ethylene oxide. 


At least five features of this Shell Process are particularly 
noteworthy: 


* complete pilot plant testing has been done 
® high yields result in optimum manufacturing costs 


unique instrumentation keeps all unit operations under 
close control 


waste disposal problems are considerably minimized 


unamortized product costs range from 8 to 10 cents per 
pound for ethylene oxide and 6'2 to 8 cents per pound More details? Valuable information on 
for ethylene glycol ethylene oxide and ethylene glycol by the 


Shell Process has been developed by Lummus 
Lummus is now prepared to design, engineer and construct 


Would you like o copy of this 12-page 
Shell Process ethylene oxide and ethylene glycol plants 


report? There's no obligation. Just drop us a 
—combining these features with Lummus’ more than fifty note at Room 359, 385 Madison Avenue, 


years of experience in plant design and construction. New York 17 


et 


[cummus) THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON + CHICAGO + LONDON © PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


\ 
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Catforming 
combines 


these 





advantages 





The Atlantic Catalytic Reforming Process brings you: 


1. high yield 


The Atlantic Catforming Process was specially designed to 

produce high octanes at high vields. It properly balances all the 
many reactions necessary for the production of high octanes 
assuring you of a high yield-octane relationship and maximum liquid 
recovery of high octane products from any feed stock 





2. low cost 


Catforming units can be designed by your own contractor, 
thus providing important economies and greater 


implicity. Commercial 
units of from 750 to 12,000 BPD charge capacity 


are now 
being built at investment costs of only $250 to $400 per barrel 
[In operation, no feed preparation, product finishing or 

costly regeneration facilities are needed 


rhe catalyst in the Atlantic Catforming Process retains 
reforming activity for extensive period 


, and at the same time has 
no los 


in selectivity. Even under the varied conditions 
encountered in normal refining operations, catalyst 


life is from 35 to 100 barrels per pound. 





ke | 


ruggedness 


Activity and selectivity of the Catforming catalyst are virtually 
unaffected by water, sulphur compounds, and nitrogen compound 
normally encountered in naphtha reforming. Atlantic’s catalyst 


has proved its ability to resist physical and chemical change. 


FOR COMPLETE DETAILS 


and Developme nt De pl P.O B 


5Ox 8B 


call on Company, Research 


Howard 5-2345.) 


It’s the catalyst that counts 
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Left, furnace 
tubing for temper- 
atures to 2200° F 
Any design 


Above, welded 
tubing assemblies of 


25 Chrome -- 20 Nickel. 


Cut Your 
Tubing Costs 3 Ways 
with PSC ‘Thin Wall’ 

Construction 


piping has 

hich had been using 3 Tubing of spe- 

plication cial anti-corro- 
sive alloys. 


NV 


found that PSC process cut their 
ompany ™ 
ickness, on an 3P 
ture and corrosion 
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uited to 


Some customers have 
Take for example a © 
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| analysis § 
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y troublesome. 
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elded alloy tubing. We have "9 record of the 
they are now enjoying- 
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PSC process piping is 
and 
recision fabri- 


blies. 


where Pp 
itions were const 


only 16 gavge 1/16" section 
solve their troubles The savin 
At the cost of alloy steels, 
tomer saved two oth 
gauges: And, lastly, 
install PSC light-weight w 


rep 
But the life, cost 
tubing are impressive. 
furnished in any diameter u 
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plex tubing assem 
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PORTABLE COOLING FOR 
LABORATORY - PLANT 


USED IN LEADING 
REFINERIES 


Maver portable liquid coolers are the result of 
requests by diversified industries for a com- 
plete, packaged recirculating system that 
would give liquid chilling when and where 
wanted —at the temperature and volume 
desired. 


Mayer Junior Chil-ers meet this demand 
That's why they're in demand by research and 
development laboratories; processing and 


pilot operations heavy plant production 


Controlled temperatures from 10 F to 
+140 F within +2 °F are standard Tempera 
ture control within + F is available 


Design is flexible to meet specific require- 
ments in temperature range; degree of control 
air or water cooled condensers; explosion 
proof operation electrical power character- 
istics 

We will be glad to cooperate with you in 
determining the solution of your liquid cool- 
Ing problems without obligation 


Attac h coupon below to letterhead or post- 
card and mail to 


MAYER REFRIGERATING ENGINEERS, iNC. 


RUTHERFORD, NEW JERSEY 





Please send Chil-er information. 
NAME 
TITLE 


COMPANY 
Tioe WATER 4$S0c jayT 
we STERN 


ADDRESS 


£0 on COMPaNy 
SION ae 


CITY 
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Heat Transfer 
Surfaces 


CLEAN... 





} 


SPECIFY 


Exchangers 


i‘ you are all “gummed up" with a tough heat transfer problem, 
Vogt Scraped Surface Exchangers will provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the highest rate of heat ex 
change between the product and the cooling or heating medium 
The scrapers also continuously agitate the fluid and assist re 
moval of solids from the unit. 


DOUBLE PIPE EQUIPMENT is available in two types; EXCHANGERS, 
for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids; and CHILLERS, for use with volatile 
refrigerants such as ammonia, propane, and Freon. Both types 
have 8” jacket pipes and 6" inner pipes with scrapers. 
*DOUBLE PIPE UNIT. Drive end close-up of 12 section unit under SHELL AND PIPE TYPE UNITS are designed for use with volatile 
test in our shop. refrigerants and for heating fluids with steam or similar heating 
mediums. They consist of large welded shells each containing 
seven 6" scraped pipe sections. 
Vogt Scraped Surface Exchangers serve profitably as oil chillers, 
crystallizers, and heaters in many processes in the petroleum and 
chemical industries. Their application to your heat transfer prob 
lems will receive the prompt attention of our Engineering staff 


Write for Bulletin PE-1 


HENRY VOGT 


MACHINE €9O 
LOUISVILLE 10, KENTUCKY 


- Branch Offices: 


° * of five uni in ! in a leadin 
eemibcmentinisa ~~~ arta emai NEW YORK @ PHILADELPHIA @ CLEVELAND © CHICAGO 
*Patented 


ST. LOUIS @ DALLAS @ CHARLESTON, W. VA. 
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SANTOLENE 


PETROLEUM 


Introducing... 


SANTOLENE H 


Stops Costly Screen 
and Filter Clogging 


of Oil Burners 


is a newl 
4w OLENE H y Se 
wre eveloped Monsanto addition agent 


for distillate furnace oils specifically 
designed to overcome screen and 
filter clogging in oil burners. 
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KEEPS FUEL OIL SLUDGE AND SEDIMENT LOW by inhibit- 
ing progressive polymerization of unstable elements initially 
present in oil. 


REDUCES DEPOSITION of sludge and sediment on burner 


parts by means of a unique surface action. 


INHIBITS RUST and eliminates nearly all entrained rust at fuel 
oil burner. 


ELIMINATES OIL HAZE, has no adverse effect on engine 


operation, is not subject to depletion by water extraction. 


FOR MORE INFORMATION send for Technical Bulletin 
O-87 to MONSANTO WHEMICAL COMPANY, Organic 
Chemicals Division, 800 N. Twelfth Blud., St. Louis 1, Mo. 


y MONSANTO SERVING INDUSTRY...WHICH SERVES MANKIND 


CHEMICALS ~ PLASTics 


e: Reg. U.S. Pat. Off 
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NEW PROCESSES 
EXPAND MARKETS 
FOR ROOSEVELT OIL 


By J. E. Boudler, 


President 


Roosevelt Oil and Refining 
Corporation 


Resietion of three new Universal 

Oil Products Company's facilities has 

enabled our refinery to enter the 

premium gasoline market for the first 
time while simul- 
taneously helping 
us to expand sub 
stantially our pres- 
ent line of specialty 
naphthas and sol 
vents 


Roosevelt put on 

stream in January 

a UOP Platformer, 

i Udex unit and a 

unique hydrogena 

tion process called 

J. E. Boudler i Platreater, The 

latter facility has made it possible for 

us to supplement our aromatics pro 

duction from the Udex unit by refining 

aromatic concentrates from which it 

previously had been impossible to re 
cover pure benzene and toluene 


Phe premium gasoline we are now 
marketing under the brand name of 
“Power-flight” has received wide ac 
ceptance in our trade territory of north 
central and northern Michigan We 
are happy to present to our motoring 
public this unusually fine, well balanced 


gasoline 


Constant Quality Product 


Our Platformer is consistently turn- 
ing out a stabilized Plattormate having 
an octane number of 92-94 F-1 leaded 
This motor fuel blending component 
is being produced during half a month's 
motor fuel operation. During the other 
half of the month, the Platformer pro 
duces aromatics 


Roosevelt's Platformer has a design 
capacity of 1,800 barrels per stream day 
when producing motor fuel Platformate 
Ihe charge rate on the benzene-toluens 
operation is 1,200 barrels per stream 
day, from which total 400 barrels pel 
stream day of aromatics are produced 


The Platreater, operating continu 
ously by excess hydrogen from either 
of the Platformer’s operations, is pro 
ducing 250 barrels per calendar day of 
aromatics, 


The Platreater is the first of its kind 
in the world to be operated commer 
cially. Roosevelt buys aromatic concen 
trates used in the Platreater from 
chemical companies. These distillates 
are by-products of ethylene production 
by high severity thermal cracking 
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I am sure a brief technical discussion 
of the Platreater’s operation will be of 
interest to readers. 


After the aromatic concentrates are 
delivered to our refinery by truck, they 
are pumped from storage tanks to a 
prefractionator, where a sidecut which 
makes up the Platreater charge is made. 
This sidecut is mixed with a gas stream, 
preheated through heat exchangers, 
then pumped to a catalytic reactor 


Ihe product goes to a cooler, a 
separator and finally to a_ stabilizer 
column for stabilization to C, and 
heavier bottoms. The bottoms go to 
the Udex charge tanks, which contain 
the product of the Platformer’s ben- 
zene-toluene operation, A combination 
of the two products forms the feed 
stock for the Udex unit. 


From the Udex charge tanks, the 
feed stock is pumped to an extractor. 
There contact is made with the solvent 
which contains diethylene glycol, which 
removes aromatics from the feed stock. 
Non-aromatic raffinate goes through a 
water wash to storage. 


The solvent containing the extracted 
iromatics is sent to a stripping column, 
where the aromatics are recovered. The 
aromatics are sent to a water wash and 
a clay treater and benzene and toluene 
ire recovered individually as overhead 
products in subsequent fractionators 


Refinery Handles 7,000 b/d 


Our refinery is processing 7,000 bar- 
rels of Michigan crude a day. In the 
benzene-toluene operation, we are 
using a Platformer feed stock having a 
boiling range of about 150 to 225 de- 
grees F. Materials which have a boiling 
range of 225 to 400 degrees F. are used 
when the Platformer is operated for 
inotor fuel production 


Construction of all new units was 
vandied by Procon Incorporated. A 
central control room, which simplifies 
yperation of the new units, as well as 
1 large graphic panel showing the suc- 
essive flow through each unit, is an 
mportant feature of the new installa 
tion. In addition, Procon built roads 
erected fences and helped to install 
transfer piping between all the new 


units and existing facilities as well as 


iping to a new tank farm 


Exceptional Quality 
The quality of the products pro 
luced by the combination of the VOP 
inits has been better than anti ipated 
The aromatics have such high quality 
that they easily meet the rigid nitration 
specifications. Our Platformed 
il has received wide acceptance 


vecause of its superior performance I 


im happy to report that no materials 


have been sent to “off specification” 
tanks since the units began operating 


In addition to producing superior 
iromatics and motor fuel Platformate, 

are adding raffinate to our present 
line of specialty naphthas and solvents 
is specialty products. 
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WELL LUBRICANTS 
IN TUBES 
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Demonstrating conven- 
ience of filling a lubri- 
cant gun with the Rock- 
well gun tube. 


GUN LUBRICANT TUBE 


Available in boxes of six 
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BULK LUBRICANT TUBE 








LUBRICANT TUBE KEY 


The new Rockwell lubricant tubes for Nordstrom 
valves were announced just last March, but already 
our customers have discovered that Rockwell 
lubricant tubes are the simplest, cleanest 

and most economical method of valve 

lubrication ever devised 


For Nordstrom valves equipped with lubricant 
screws, just insert the tube spout in the valve 
shank and turn key until lubricant chamber 

is filled. There’s no chance for dirt or 

grit to contaminate the lubricant. 


If you lubricate Nordstrom valves by lubricant 

gun, specify the Rockwell gun tube. Insert it in 
your gun and turn key until all lubricant has 

been emptied into the barrel. 

It’s easy and quick. 

If you haven’t tried this cleaner, more efficient 
method of valve lubrication, call your Nordstrom 
representative or supply store. Rockwell 
Manufacturing Company, Pittsburgh 8, Pennsylvania 


ROCKWELL Built 


Nordstrom Valves 


LubncantSealed tor Positive Shut OF 


Another 


Maintenance man dem- 
onstrating ease of lubri 
cating a Nordstrom 
valve with the Rockwell 
lubricant tube. One tube 
fits all sizes and types of 
Nordstrom valves. 





for High-Temperature Bolting 


Here's a high-temperature, high-pressure 


fastener team that you can use with confidence. 
It consists of the Bethlehem Continuous-Thread 
Stud and two Bethlehem Quenched Nuts. It 
resists premature failure caused by high tempera- 
tures and pressures, it 1s economical, too, because 
it minimizes down-time 

With the Bethlehem Continuous-Thread 
Stud, stress-concentrations are unlikely to occur. 
This is because the stud has no point of thread- 
runout. Instead of converging at any one point 
to cause premature failure, stresses are distrib- 
uted along the full working length of the stud. 
The stud is manufactured from carbon or alloy 


steel, and is furnished plain or heat-treated 


The Bethlehem Quenched Nut is made 
from .40-to-.50 carbon steel by forging and ex- 
truding hot steel in a forming die, then quenching 
and tempering. This method of manufacture 
arms the nut with sufficient stamina to develop 
the full strength of any stud or bolt 

If you have any questions about the use 
of fasteners in high-temperature, high-pressure 
Bethlehem. A 


addressed to the nearest Bethlehem office will 


service, put them up to letter 


bring a representative to your desk promptly. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


an4 
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Get Migher Throughp 


ming cold air 


With the process industries’ production 


at all-time high levels ind chmbing 


higher here 1s a timely suggestion that 
may point the way to significant pro 
duction increases in your plant — with 
out adding a single still 

A Ljungstrom Ait 


erly 


Preheater, prop- 
combined with modern draft and 
still 


production as much as 25%. At the 


burner equipment, can increase 
same time, plugging is so much reduced 
that production lost to downtime will 
be astonishingly low. 

The Ljungstrom Air 
Preheater les in its ability to recover 
heat normally lost up the stack 


value of the 


and 


Ljungstrom 
Air Preheat 


to return a large portion of it to the 


furnace zone in the form of preheated 


combustion air. Fuel requirements are 
drastically reduced and—where furnace 


capacity permits — throughput goes up 
considerably 
Furthermore — the finer temperature 
control possible leads to closer control 
of the end product This alone can mean 
tens of thousands of dollars a year 
Wherever 
ernizing, or adding new equipment that 
fuel 
you can get with a Lyungstrom. Call or 


write The At 


for comple te 


you are repla ing, mod 


burns consider the economies 


Preheater ( orporation 


inlormation 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 
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on 


with a background... 


You are looking at a flange with a history. Taylor Forge made the forged steel 
flange and in a sense the forged steel flange made Taylor Forge. It was Taylor 
Forge, back in 1905, who made the first forged steel flanges on a commercial 
scale .. . and it is Taylor Forge who has guided flange development across the 
past half century. 

Through the first threaded flange form, the bolted Van Stone form, and the 
perfected welding neck form pictured here, Taylor Forge has undeniably con- 
tributed more to flange development than any other organization‘. 

Taylor Forge Welding Neck Flanges are a part of the WeldELL® line —the 
line that more than 20 years ago gave industry the first complete line of fittings 
for pipe welding. The organization that led development is still leading . . . in 
scope of types, sizes, weights, materials . in quality and downright value! 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: P.O. Box 485, Chicago 90 


Plants at: Cornegia, Pa., Fontana, Calif., Gary, ind., Hamilton, Ont., Canada 


When p 


reassures rose from the old 150- and 300-pound standards to basis of recognized practice for flanges in sizes throug! 4 Again, in 


400, 600 and finally 900 pounds, it was largely the exhaustive research 1938 Taylor Forge published the first edition of the now authoritative 
of ‘Taylor Forge that supplied the formulas for determining streases in Modern Flange Design™ based on methods proposed by FE. O. Waters 
flanges for any given condition of loading. Among many examples DB. Resshemm, D. Bo Wesastrom and F.S GG William lay I 


orge 
the ‘Taylor-Waters formula, published in 1927, became and still is the Manager of Engineering Standards ASME 'Trans., Apr. 19 
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— 
YOUR 
INVOLVES 





¢ oil or gas pipelines 


* processing operations 


¢ refinery construction 
or maintenance... 


Vv 


You need this helpful literature! 


Asbestos pipeline 
felt data book... 


a discussion of pro- 
tective coatings for 
pipelines by a com- 
petent corrosion 
engineer. Covers 
the fundamentals 
of low cost, de- 
pendable pipeline 
protection. Timely, 
informative, fully 
illustrated. 


Super-Light 85% 
magnesia data 
book... 


desc ription, specifi- , oe new 


wremes ree on 


meee et eet meets 


cations and recom- O48 liad 


mended uses for a | ee a eas | WH] 


new, improved in 
sulation in preci- 
sion-sized mono- 
lithic blocks, mold- 
ed pipe coverings 
and cements. 


Get the Carey Data Books you need absolutely free. 
Ask your Carey Industrial Sales Engineer, or just 
fill in coupon and mail today. No obligation! 


ASPHALT 
ASBESTOS 
MAGNESIA 
jes @ aw PRODUCTS 


THE PHILIP CAREY MFG. CO., LOCKLAND, CINCINNATI 15, OHIO 


IN CANADA: THE PHILIP CAREY CO., LTD. 277 DUKE ST. 
MONTREAL 3, P.Q. 
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S5\ MAGNESIA 


Carey MW-50 
data book... 


describes the most 
modern method for 
insulating all types 
of heated equip- 
ment having tem- 
perature ranges up 
to 1600° F.,and gives 
details for applying 
insulation on irreg 
ular or hard-to- 
reach surfaces 


Careystone corrugated 
asbestos-cement 
roofing and siding 

data book... 


technical data, ap- 
plication details 
and = specifications 
covering the eco- 
nomical use of 
Careystone — ashes- 
tos-cement for all 
types of buildings. 


The Philip Carey Mfg. Co. 
Lockland, Cincinnati 15, Ohio 
Department PP-6 


Gentlemen: Please send me without charge the Carey 
Data Books on Pipeline Feit Super-Light 85% 
Magnesia Insulation MW -50 Cement Carey 
stone Asbestos-Cement Roofing and Siding. Place 
check mark in box before Data Books wanted.) 


Name 

Lf ompany 
Address 

Position 


City Zone State 
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Fill your 


chemical processing 


with Norton 


SPECIAL Refractories 


engineered to 


your needs 


(To obtain more data on advertised products see page 


1088 ) 


To improve chemical processes or increase 
nelds, get your answer from Norton. 
» ely 


No one refractory can be the solution to all 
your problems. But Norton If service will help 
you get the composilion best suited to your 
partic ular purpose, 


In almost every field of chemical processing, 
Norton Refractories are making definite con- 
tributions — improving methods and cutting 
costs. This is true in cataly st supports for the 
manufacture of phthalic anhydride, for reform- 
ing natural gas and production of “atmosphere 
gas” — electric furnace shapes . . . porous 
mediums, for filtration, diffusion and aeration. 


To get your R 
in catalyst supports 


Norton makes catalyst supports having con- 
trolled structure. Thus the ly for rings and pel- 
lets can range from medium porosity to high 
porosity for spheres from medium porosity 
with rough exterior for coating with a catalyst, 
to high porosity with a network of open pores 
throughout and rough exterior designed for 
impregnating with catalyst. Spheres are made 
in diameters 4” to 1”. Rings supplied from 
3/32” I.D., 3/16” long, 7/32” O.D. to 42” 
I.D., 1” long, 1” O.D. Pellets from 4%” x Yo” 
to 4” x VY”. Catalyst supports are just an ex- 
ample of If engineering. 


The ‘‘Basic #’’ for your 


According to the requirement your I¥ is for 
ALUNDUM*, CRYSTOLON*, MAGNOR.- 
ITE*, or FUSED STABILIZED ZIRCONIA, 
each with its own particular characteristics. All 
are chemically stable . . . all are highly refrac- 
tory, resistant to abrasion and have extra long 
life. Here are just a few of their uses in many 
fields, 


Norton ALUNDUM catalyst supports in the 
manufacture of phthalic anhydride, production 
of “atmosphere gas” and in reforming natural 
gas. 

Norton FUSED STABILIZED ZIRCONIA 
has stood up under 4700°F in gas synthesis. 
Its low thermal conductivity and its high elec- 
trical conductivity at elevated temperatures 
make it useful for many special chemical proc- 
esses. No other refractory is so chemically 
stable under high temperature, 


Norton ALUNDUM porous mediums with 
"controlled permeability” are ideal for filtra- 
tion, diffusion or aeration, 


Norton ALUNDUM, CRYSTOLON and 
MAGNORITE wixtures for reaction furnaces 
are supplied in a variety of shapes engineered 
to your exact requirements, 


Find out more 


So broad is Norton’s range of Special Re- 
fractories that it can only be outlined here. We 
believe that it will pay you to make Norton 
Refractory Research your partner in solving 
your problems. For quick acuion, just contact 
your Norton Refractories Representative or 
write Norton Company, 266 New Bond St., 
Worcester 6, Mass, 
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Norton ALUNDUM porous mediums come in plate 5, tubes, dises and dia- 


phragms to fit your exact requirements, 


Norton refractory shapes for reaction furnaces come in bricks, plate s, tubes and 
blocks of ALUNDUM, CRYSTOLON, MAGNORITE and FUSED STABIL 
IZED ZIRCONIA 


J Special REFRACTORIES 
Galaking better products to make other products better 


*Trade-Marks Reg U.S. Pat. Off. and Foreign Countries 


Norton catalyst supports are made in spheres, pellets and 
rings, by Norton’s “controlled structure” process. 
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Fytlow the. fast erring 


le Aa 


if 
ee VS crow L_ 


IN THE PETROLEUM PROCESSING INDUSTRIES 


Pace setter for almost all the industrial world is the foursome of the 
petroleum processing industries ... growing fast, buying in volume, demanding 
new goods and services! 

Reach not one, not two, but the complete foursome through 
Petroleum Processing, effectively serving all four groups: 


1. Petroleum refining. 2. Petrochemical manufacturing. 


3. Natural gasoline recovery. 4. Lube oil blending and compounding. 

Capacity for producing natural gas liquids is growing about 12% each 
year. Similar growth in all four groups is paralleled by the growth, coverage 
and impact of Petroleum Processing on these expanding industries. 


To “say it where it counts,” put your sales story in Petroleum Processing, 
and move with the fast-moving foursome. Ask for your free copy of 
the new 1953 Petrochemical Plant Directory. 


PGI ROW Bel LE AOCBISUIE 


Publication office: 
A McGraw-Hill Publication 1213 West Third Street 


Cleveland 13, Ohio 
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E this hand 


in selecting we 


Used in these 


products and processes: 


wood pulp 

soap 

glass 

chemical intermediates 
phenol 

resorcinol 
naphthol 

oxalic acid 

indigo 

sodium salts 
pigments 

aniline dyes 
ceramics 
pharmaceuticals 
cosmetics 

viscose rayon 
cleaning compounds 
reclaiming rubber 
mercerizing cotton 
reclaiming tin 
food processing 
reclaiming paper 
metal ore refining 
bleaching textiles 
petroleum refining 
dyeing textiles 
engraving 
printing textiles 
lithography 

water softening 


and many, many others 


— Chon the Lal of he Earth 


HOOKER ELECTROCHEMICAL COMPANY 


HOOKER 


CAUSTIC SODA 


50% LIQUID FLAKE 








73% LIQUID SOLID 





DEPENDABLE DELIVERIES 


When you order chemicals from Hooker, you know 
that you are dealing with a reputable dependable 
supplicr. You can count on prompt deliveries timed 


to fit youn prod Lhoon) Se hedule 


GROWING...TO SERVE YOU BETTER 
New Chicago Office lo better serve Midwestern chemical users, Elooker 


has recently opencd an office at |b North LaSalle Street in the heart of 
Chicavo Loop. Midwestern users necd only call Chicago, Chntral 61511 
to receive fast shipment from the main plant at Niagara balls. Tlooker 
techn il personnel y WET cadsea bye tationed at the Chicago office to assist vou 


with your chemical requirements 


New plant at Montague, Michigan 11 addition to the existing plants at 
Niagara Falls and ‘Tacoma, Tlooker is buildine a plant it Montacue, 
Michigan which will increase chlorine and caustic soda production by 
100,000 tons per year, Construction will be completed in 1953. This plant 


will further speed deliveries to Midwestern users 


Research and development Over LOO regular products, and many more 
research products, have been made available through Hooker's specialized 
experience im Chlormation, hydrogenation, esterification, sullhydration, 
hydrochlorimation, and fluormation, Complete Laboratory and pilot plant 


facilitics are ready to serve you 


Products available NOW —Chlorine, muriatic acid, sodium sulfide, chloro 
benzenes, and many othe: products are available for minediat shipmne nt 
For full information, write on your letterhead to looker Klectrochemical 


Company 1713 Buffalo Avenue Niagara Falls. N.Y 


HOOKER 
CHEMICALS 





NIAGARA FALLS + TACOMA + NEW YORK © CHICAGO «+ LOS ANGELES 
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M/59 Consotrol Controller 


gives live-balance sensitivity, 
eliminates transmission lag. 





Designed specifically for dynamic control of 
flow, the M/59 Consotrol Controller takes full 
advantage of the speed and sensitivity of the 
Foxboro d/p Cell (flow transmitter ). It is the 
direct result of Foxboro basic research into 
today’s flow control problems. 


This revolutionary flow controller combines 
inherently dynamic action with unique sim- 
plicity of design. Mounts directly on valve — 
no transmission line, no lag! 


Write for Bulletin 470 which fully de- 
scribes this outstanding development in flow 
instrumentation. The Foxboro Company, 917 
Neponset Ave., Foxboro, Mass., U.S.A. 











MEASUREMENT 
TRANSMITTER 





Schematic diagram shows the M/59 Controller os 
installed in conjunction with Foxboro d/p Cell and 
M/53 Consotrol Recorder. 


FLEXURE STRIP 


MEASUREMENT 
BELLOWS 


SET POINT 
BELLOWS 


i 


TA 


~ 





DERIVATIVE is 8 
SUPPLY 


EXHAUST ° PRESSURE 


NOZZLE 


® Valve Mounted — screws directly on valve 
motor with heavy duty stainless steel 4’ fit- 
ting . . . eliminates “lag” commonly caused 
by transmission lines. 


® Fixed Settings — exelusive live-balance 
design of the M/59 Controller permits fixed 
proportional and reset values for all flow 
conditions ... for all valve motor sizes. (Reset 
can be field-adjusted for special purposes.) 


® Response — amazingly fast recovery with 
precise control regardless of load conditions 
and process upsets. No control point drift. 
Unaffected by vibration or wide changes in 
ambient temperature. 


® Seal Valve — optional feature which permits 
isolation of controller and remote manual 
control of process. Integrally mounted to the 
bottom of the controller. 


®@ Maintenance-free — nothing to align, 
nothing to wear out. Flexure strip fulcrum 
eliminates friction and wear of conventional 
type pivots. Tightly gasketed, completely 
weatherproof. 


Unique Live-Balance Design 


Photo of the M/59 with cover removed to 
show the exclusive, simplified live-balance 
mechanism. Balance Beam, which moves only 
a few thousandths of an inch to control the 
valve motor pressure, is flexure-pivoted and 
positioned between the four bellows. Any 
pressure unbalance between the set point 
and measurement bellows will change posi- 
tion of the Balance Beam. The proportional- 
reset bellows opposes such unbalance and 
prevents control point drift, while the fourth 
bellows provides the desirable amount of 
derivative action. 


REG. U.S. PAT. OFF 


INSTRUMENTS 


, INDICATING ‘ 
RECORDING 
CONTROLLING 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 





“This frictionless sensing element 


prolongs turbine speed control accuracy” 


It is a no-travel, frictionless device. It operates in a system 
which balances forces of oil pressure against centrifugal 
force. Speed changes reflected in centrifugal force varia- 
tions are hydrautically transmitted to other elements in the 
governing system without bearings, knife edges or marked 
mechanical travel. Simple and maintenance-free, it has 
no parts to wear, replac eor adjust -». Fetains precision 
under the most demanding operating conditions. 

Development of this exclusive sensing element to make 
the Vertical Oil-Relay Governor a precise, trouble-free 
speed regulator typifies Westinghouse thoroughness in 
building exceptional reliability into all components of the 
Type E Turbine line. Over 50 years of expanding engi- 
neering and productive facilities, on turbines from 1 hp 
to the largest made, have achieved manufacturing skills 
which assure extra-dependability in every Westinghouse 
prime mover. 


you can 6€ SURE...1¢ is 


Westinghouse 


1004 (To obtain more data on advertised products see 


Matching the superior design and construction of these 
turbines is a fully qualified field organization. Application 
engineers supply experienced counsel and Westinghouse 
service shops and parts stocks are located coast to coast. 
Contact your nearest Westinghouse Sales Representative, 
or write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsy!vania. 1-50552 


The Type E-125 
General-Purpose Turbine 

A packaged unit incorporating the 
Vertical Oil-Relay Governor, and 
rated 5 to 1500 hp. It can handle 
all types of loads requiring high- 
quality speed control. 


Turbines for every 
industrial use 
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BS¢B 


Pre-Proving CLIMAX CONTROLS to Insure 


~~ | On-The-Job Efficiency 





Experimentation is the first step in 


fino 


ond 


development This interesting 
er of the new Climax Hydraulics 
Experimental Laboratory at BS&B's 


Tulsa plant is under the charge of 
experienced development engineers 
New Climax designs and improvements 
start here 


The ntrol on the “torture 
Meter runs w test the valves up thr zh 
Strain gauge equipment analyzes forces and 
stress under performance. Control panel in back 
i nd regulates engines driving the pumps and 
egisters flow data for calculation 


Pump manifolding for the 3 engine-driven pumps 
which w deliver up to 4500 gallons per minute 
at a 100 Ib. discharge for high volume tests 
Pumps can also be manifolded for series opera 
tion n which case 300 Ibs. of water at 1500 
gallons per minute can be delivered 


There’s no question about a Climax Control giving the satisfactory 


li | 
sala , cf | New Climax Controls 
service for which it is designed. That performance is tested and 

proven before the control goes into the field... checked for minimum Hydraulic and 


and maximum capacity. Flow, flow effects, valve characteristics and 
strain results are all evaluated by experienced engineers. Through Experimental 
the new BS&B Climax Control Hydraulics laboratory come a con- 
tinuing series of answers to the more efficient, safe and profitable Laboratory 
application of automatic controls. One test suggests another, one 
application is adapted to a similar problem. The net result: Through 
research, better engineering, and accurate pre-testing, comes a more 
efficient Climax Control. 
glia, 


LACK, IVALLS & — RYSON, INC. SeB 


Climax Controls Division, Dept. 4-D7 
7500 East 12th Street * Kansas City 26, Missouri 


COntRo” 





Higher heat transfer efficiency 
year...after year... after year: 


Trane fin and tube 
are ‘‘joined forever”’ 


There is just no substitute for the mechanically 





bonded fin and tube when it comes to producing year-in 
year-out efficiency in dry-type fluid cooling 


This fin and tube construction, developed and 
pioneered by ‘TRANE, provides an extra heat transfer 
contact that lasts the life of the unit. No solder is used 
Result: TRANE Dry-Type Fluid Coolers perform more 
efficiently year after service-free year 


Flat plate fin construction in these TRANE units 


gives other advantages. It offers less resistance to air 


flow and thus reduces fan horsepower required, It stays 


clean much longer than other types of fin surface. Any ~ Toma, ~y “e “ + - ~ 
dirt or lint collected will be on the leading edge of the Y 
fin where it can be brushed off easily 
A variety of sper ial corrosion-resistant metals can 
be used to meet your requirements exactly. And, for a 
wide range of applications, you'll find a complete line 
of ‘Trane Dry-Type Fluid Coolers in over 22 stock 
models and sizes, both vertical and horizontal 


Be sure you have all the facts on TRANE Fluid These fins cannot loosen despite a million expansions and 
contractions. They're mechanically bonded. The tube ts 
expanded against the fin collars with tremendous internal 
pressure. ‘This results in a union as strong and permanent 
next job as the metal itself. This strength, plus the extra heat 


. 1 re ( _ transfer efficiency gained with the metal-to-metal contact 
Call your nearest ‘TRANE Sales Office, or write The gives TRANE Fluid Coolers a longer life and higher 


"TRANE Co., La Crosse, Wis. for Bulletin DS-395 efficiency year after year 


Coolers—and know the reason for their higher effi 


ciency and lower per year cost— before you plan your 


4 


? 


” 








a s colar 4 
TRANE GC Fluid Cooler, fan diameters from 6 TRANE EC Fluid Cooler, 14 sizes, fan diameters 
to 16 from 18” to 120 


TRANE dry-type fluid coolers 


can cut your cooling costs! 
MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 


The Trane Company, La Crosse, Wis . East Mig. Div., Scranton, Penn . Trane Co. of Canada, Ltd, Toronto . 87 U and 14 Canadian Offices 


1006 (To obtain more data on advertised products see page 1088) PETROLEUM PROCESSING, July, 1953 





Bt 


WHY TAKE ~™ 
WHEN w 
DO? 


OCTOBER 
NOVEMBER 


DECEMBER 








yANUARY 


— 
— 


aera 
9 Sa at = 


Pp rd You won't have to wait two 
' 


5 Pies: 


npg: | 
, so 
Sit 

° 








years for a Cat Cracker if you con- 
tract with TRECO. REFINERY ENGI- 
NEERING Company has consistently built 





Cat Crackers and had them “‘on stream” in 

one year or less. Want speed? Give us a year 
and we'll give you a Cat Cracker . . . the gain 
in time saved can pay half the cost of the plant. 
When you contract for a Cat Cracker you want 
quality workmanship and speed of construc- 
tion at the right price. You get all these when 
you deal with REFINERY ENGINEERING 
Company. TRECO has the manpower, the equip- 
ment and the “know how” to rebuild your 

old plant or to build you a complete new 
refinery in the shortest possible time. Contact 


your nearest TRECO office for more information. 


Write for a copy of our new brochure 
showing many of the facilities we have con- 
structed. A copy will be mailed promptly 
upon request on your company letterhead. 


HOUSTON TULSA TORONTO 
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Workhorse of the Oil Industry 
CRANE 150-POUND STEEL GATE VALVES 


In every industry there’s one outstanding valve 
that bears the brunt of service. In petroleum, it’s 
the 150-pound cast steel wedge gate. As a pioneer 
in its development, Crane is proud to have helped 
set the high quality standards of modern steel 
valve design. 

Take Crane Exelloy—“X” trim—for example. 
In the early days of oil refining, many metals and 
metal combinations were tried for seating surfaces 
and found wanting. Crane Exelloy, adopted more 
than 25 years ago, set a new record of usefulness 
and satisfaction. So remarkable was its perform- 
ance that this class of material (roughly designated 
as 11'2 to 13 per cent chrome) became the recog- 
nized staple valve trim in the petroleum industry. 

And yet, Crane still manages to come up with 
“X’’ trim of superior quality. It’s done with bars 
and billets that meet the most rigid specifications, 
and with manufacturing techniques that develop 
the best characteristics of material for each com- 
ponent part. 

It’s you, the Thrifty Valve Buyer, who benefits 
from Crane Co.’s steady pioneering in better valve 
design. You get bigger value through longer-last- 
ing service and lower maintenance cost. And you 
get it in every Crane valve. 





Crane 150-Pound Cast Steel Gate Valves 
are available in a complete range of sizes 
with screwed, flanged, or welding ends. 
Check your Crane Catalog—or ask your 
Crane Representative for full information 


for i] 


the “Jae ii \ 


\ THRIFTY 


CRANE VALVES 4k 


CRANE CO., General Offices: 846 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE © PLUMBING + HEATING 
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First Inverted Orthoflow 
Unit Completed Soon 


Shown here ( 


as it passed the 75 
completion point is the first of the 
new type Orthoflow Fluid catalytic 
crackers. It is currently about to be 
placed on stream at a major Mid 
western refinery 

Known as the Model “B” 


flow, 


Ortho 
it is a variation of the original 
Orthoflow design. Principal reason 
for the new design, with the re 
generator above the reactor, is the 
expected reduction in the operating 
costs In comparison with the con 
ventional Model “A” unit, several 
of which are now operating in the 
United States and C; 


I\ | 


\ lj 


inada 


The regenerator of the Model 
“BY” design operates at a lower pres 
sure than the reactor in order to 
maintain the required flow within 
the system. Thus compressed air is 
being charged to the vessel which is 
at the lower pressure as opposed to 
the situation in the conventional 
Orthoflow where the regenerator is 
operated at the higher pressure 

Kleven Orthoflows, including 
both types are now either in opera 
tion or under construction. With 
fresh-feed capacities ranging from 
2,500 to 28,000 BPD, they are lo 
cated virtually all over the world 
They all represent marked simpli 
fication in the Fluid catalytic crack 
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Sinclair-Baker Catalyst Promises Substantially 
Lower Operating Costs and Increased Yields 


Employing the recently announced 
Sinclair-Baker platinum catalyst 
a joint development of Sinclair Re 
search Laboratories, Inc. and Baker 
& Company — Kellogg’s new cata 
lytic reforming process is expected 
to produce excellent yields of high 
octane product from a wide variety 
of feed stocks 

The new catalyst is a regenera 
tive type 
vantages over existing commercial 
platinum catalysts: (a) the catalyst 
maintains high activity over con 
siderably longer periods of 
resulting in substantially lower 
catalyst operating costs, and (b) it 
has a greater ability to convert low 
paraffinic components to 
high octane aromatics 

In addition to this ability to 
aromatize paraffins, the undesirable 
hydrocracking of feed to butane and 
lighter gases is minimized, more 
hydrogen being produced. Further, 
the regenerative properties of the 
catalyst provide means of reacti 
vating it in place in case of process 
upsets Reyenerative processing 
gives maximum catalyst life, in 
terms of barrels of production per 
pound of catalyst, while maintain 
ing optimum vield-octane ratios 

Catalytic reforming at moderate 
pressure with this catalyst is sum 


and has two major ad 


time, 


octane 


marized by the yield-octane curves 
shown above for typical naphthas. 
Figure (1) presents the data for 104 
RVP clear research 
Figure (2) the 
basis 


and 
data on a leaded 
both for continuous process 
ing. Figures (3) and (4) give the 
data for the regenerative 
for 104 RVP clear and 3ce 


bases 


octane 


process 


leaded 


In all cases, outside butane may 
he used to produce 104 RVP r 
formate. Low Cy-and-lighter gas 
yields reflect: the selectivity of the 
catalyst. The high net hydrogen 
production offers an important re 
finery source of H, for desulfuriza 
tion and petrochemical processing 

Since it) is fairly certain 
that the octane demands for future 
automotive transportation will re 
quire naphtha reforming, the choice 
of one of several reforming proc 
becomes important. The 
selection should take into account 
royalties, yield/octane ratios and 
catalyst productivity. Preliminary 
data that reformate pro 
duction will range from 20 to over 
200 bbls. per pound of catalyst, 
depending upon the feed stock and 
the product quality required. Direct 
operating costs for labor, utilities 
and maintenance should not exceed 
*0.20 per barrel of reformate. 


now 
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indicate 
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Inverted Orthoflow. . . . cont. 


ny process from a mechanical enpl 
neering standpoint ...and have con 
tinued to display the overall ease of 
operation typical of the Fluid process. 

‘Tests during a period of more 
than three months also prove that 
the catalyst loss factor of the Or 
thoflow is now as low as that of the 
best side-by-side Fluid units. A 
simple modification inthe regenera 
tor of the first domestic Orthoflow 
has radically reduced the amount 
of « ataly st lost with the flue gases 

This particular unit was origi 
nally designed for an 8,300 BPD 
throughput. Operating on synthetic 
MS catalyst it is now running regu 
larly at 9,300 BPD, with conversion 
at 670). Despite a certain amount 
of naphtha in the feed, debutanized 
yasoline averages 93 octane clear 

The other units in operation sub 
stantiate the fact that the Ortho 
flow is simple to operate, produces 
good yields of high quality products, 
and the minor modifications made 
to effect catalyst saving do not alter 
its basic design advantayes or in 
crease its investment cost 


England’s First 
Deasphalter on Stream 


The Kellogy International Corpora 
tion, which erected the umt to a 
Kellogg design, has poline ed this propane 
deasphalter on stream at Kent, Eng 
land. Part of an entirels 
the plant bhaas a Canprane ity of 6.500 barrels 
per day. [tis the first unit of its type 
to be installed in the British Isles 


new refiners 


CONTINUED FROM PRECEDING PAGE 


New Australian 70,000-BPD Refinery 
Well Underway; Will Include Orthoflow 


Bip things ure happenmy im Australia will process 70.000 BPSD 
aon) itt thre Exmouth $y", of the counter 

Included in the plant will be two 
5.000 BPD atmospheri distillation 
units complete with stabilizers, so 


supplying 
Search for oil goes current needs 
Gulf area, and seventeen miles from 
Fremantle, Australia’s largest refiner 

is being built at Awinana (see photo 
under Kellogg supervision for \ 10 

Whe not conn on stream ou T955 t 


lutizers, and caustic washers 
4.000 BPD 
Ivtie cracking plant will be of the new 
Kellogg Orthoflow Fluid design, similar 


to units in the US. and Canada which 


plus a 
acuum unit Phat cata 


are matching the performance records 


of conventional side-by-side crackers 


Plant Includes Hydrofiner 
Hydrofininy will hve 


ARIEL kerosene and vias oil 


ised for desulfur 
Hydrogen 
for this operation will be obtamed from 
the catalytic reforming unit also bemg 


installed 


For further information, technical data, etc., 
on any refining process, write 


Like a Candle Into 
a Candlestick 


s this 65-ton fractionating 
Bhiuid 
ey signed bey 
106 feet long and 14 
When in service 


LO.000 


column into a catalyvtr 
eracker in England 


Kellogg it ts 


feet in diameter 


COMPANY 
225 Broadway, New York 7, N. Y. 
Also Jersey City, 


Les Angeles, Tulsa, Houston, Toronto, 
London and Paris 


it willhandle approximate! 
BPD of cracker effluent daily 
When finished, this will be the 
third Fluid catalytic cracker Kel 
logy has completed in the British 


Isles within the past few months 





ANACONDA HEAT EXCHANGER TUBES 
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CUPRO NICKEL, 30%7- 702 
for your toughest heat exchange problems 


~UPRO NICKEL, 30°-702, is the 
best and most widely used cop 


per dloy for tubes in refinery heat 
exchangers operating under the sever 
est conditions—where corrosive mate 
waters must be 


rials ind cooling 


h inde d 


tures ind pre ssures 


it relatively high tempera 


In refinery heat exchanger equip 
ment, tubes of ¢ upro Nickel 301-702 
retain strength at relatively high oper 
and are resistant to 
Phe allov has 


forming 


iting te mpe ratures 
stress-corrosion cracking 
the property ol protective 
films of corrosion products making it 
particularly desirable for service where 
relatively high 


velocities. is used for cooling 


sea water even it 
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Our Technical De partment 
come the 


ill wel Pubes and Plates for Condenser and 
Heat Exe hanger ‘ 


opportunity to mvestigate 


vour heat exchanger tubs proble m and ye 
for efficient heat transfer 


ANACONDA 


HEAT EXCHANGER TUBES 
See SS SS SS SSS SSS SSS SS SS SS Se eS ee ee 
The American Brass Company, Waterbury 20, Conn 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 
Send me Publication B.2 “AnacondA Tubes and Plates for Condensers and Heat Exchangers 


to draw upon its long experience in 
tube performance to suggest the most 
suitable allov. Feel free to use. thi 
SCTV ICE for your 


COps of Publication B-2 ANACONDA 


Use the coupon he low 


pF eee eee eee sees 





NAME 
COMPANY 
STREET 


city ZONE STATE 
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CUSTOM-BUILT HEAT EXCHANGERS at The Texas Company 
Port Arthur Works are typical of the thousands of Alco heat 
exchange units now in service at many of the world’s largest petro 


leum, chemical and power installation 


ll 
" 


ii 


SS 


7, 9 ae v y \y 


of new industrial problems call for new and 
pes of heavy metal equipment. More and more 


Alco. 


ae, 


~~ . 


Hundred 
Varied t\ 
frequently, 
Aleo's experience in the heavy equipment field is unsur 
passed. You will find Aleo products today in power, 
petroleum, chemical and manufacturing plants 
the world 

Alco's 


COMpie te 


the answers are designed and built by 


all over 


production and testing facilities are modern and 


At the 3l-acre Alco plant at Dunkirk, N. Y., 


1010 (To 


obtaim more data on advertised products see page 1088) 


demanded by growth and 








yt 


the most difficult of metal-fabricating operations are 
handled with maximum speed and efficiency. 

If your own industrial problems call for the kind of heavy 
metal equipment you see on these pages—the kind that 
can meet your strictest specifications—send the details 
to your nearest Aleo Products Sales Engineer. 

You will find him at New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa or Beaumont. Or write 
direct to Dunkirk. 
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progress...designed and built by Alco 


New Industrial Problems 


“am; 


LARGE DIAMETER BORING MILL at Alco’s recently ex 21 ALCO AIRCOOLERS handle all water cooling require 
panded Dunkirk plant is equipped with heads for both straight ments at each of four pumping stations on the Trans-Arabian 
and bevel work. This is one of the many special machines that Pipe Line —withambient temperatures as highas 122 F! Avail 
enable Alco to produce efficient, economical answers to hundred able in either radiator-core or tin-tube types, Aleo Aircooler 
of new industrial problems. offer a means to lower cooling costs for scores of applications. 


FLEX-TUBE EVAPORATOR at New 25,000 FT OF ALCO STEEL PIPE help 125-TON REGENERATORS for Ei) Paso 
York State Electric and Gas Corpora furnish the Arnold Engineering Develop Natural Gas Company’s new gas-turbine 
tion's Hickling Station was designed and ment Center of the USAF with 100,000 pumping installationare 10 ft indiameter 
built by Alco to produce vapor under galions of cooling water per minute. Over 5 ft long and contain over 5000 tube 
controlled conditions, of not more than the years, Aleo has produced pipe of all Units like these i] trate the 


l vide range 
0.5 parts of total solid Patented Flex- hape izes and materials for many of of spe 


ial hea metal equipment de 
Tube construction greatly facilitates re- the largest industrial and municipal igned and fabricated by Alco to meet 
moval of scale piping installations, virt lal) 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 


any specications, 
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Which mixer ts best 
for YOUR big tanks? 


The bigver the tank, the more economical 
it is to Choose mixers closely matched to 
yorut needs 

You want just enough power to pive 
you rapid, thorough tank turnover—but 
no wasted Hiv 

That's why each of the LiGHtNin Mix 
ers Shown above ts supple din wie sizes 
from |tto 25 HP 

Your operating conditions may call tor 
any of fowr standard LiGHTNIN stuffing 
boxes, or either of two standard mechan 
ical shatt seals. In any case. the type you 
need is available and has been proved in 
use 

Years of trouble-free maintenance may 
depend on your choice of a motor. With 
LiGHITNIN Mixers, you can choose from 
Jou standard foot-mounted motor types, 


three standard flange-mounted types, or a 


wide range of special motors. All are 
fully guaranteed 

If materials are a problem, you can have 
the mixer’s wetted parts in Carbon Steel, 
Iypes 304 and 416 Stainless, Everdur 
Bronze, Monel, Nickel, Hastelloyv B or C, 
or any other commercially available alloy 
or metal, and with rubber, lead or other 
types of covering 

Finally, the LIGHTNIN guarantee pro 
tects you two ways: against mechanical 
failure; Every 
LIGHTNIN is guaranteed to do the job for 


against process failure 


which it is recommended, or your money 
back 

If you're thinking about mixing of 
blending in big tanks, ask your nearby 
LIGHTNIN man to give you the facts. You 
can pet started NOU, without any obliga 
tion, if you call him today 


Lohtoin Mixers 


MIXING EQUIPMENT (o., Inc. 


131 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


ry Miners 


Miners (electric 


ng Mixers 
» and paddle types 
Top Entering Mixers Company 
propeller type 
B-104 Side Entering Mixers 


Address 
| B- 106 Condensed Catalog 


complete line 





[ ] B.107 Mixing Data Sheet City 


Please send me the catalogs checked at left 


EASIEST REPACKING EVER with 
either type, tank shutoff is actuated 
by turning these easy-to-get-at har 

dies, for repacking with full head of 
liquid in tank 


FOR PETROCHEMICAL MIXING, 
hydrogenations, solids suspensions, 
high-efficiency stripping operations, 
LIGHTNIN turbine mixers offer com 
plete adaptability. Sizes | to 500 HP 


FOR CAUSTIC TREATING, feed 
water treating, preparing specialties, 
and dozens of other jobs, you can 
standardize on LIGHTNIN Portable 
Mixers. Thirty models. Sizes Ys to 3 HP 





























DONT GUESS WHEN YOURE 


Selecting the Best Supervisors 


Upgrading men of supervisory caliber can PP: Do good workers make the best super 


be a very real management “headache.’’ Prom Visors * 
ising and energetic young employes some Radom: What 

times lose that first luster once they've been 

promoted to the foreman level, Others whos al es hi perc Byte ad 
“light might be hidden under a bushel” are metic thiatine Gila 4 cg yy yew that 
sometimes overlooked if a haphazard method . mis eats "006 


late, isn't a clocl vatehe turn 


foreman. But on the 

of selection is used the hand, it j ‘ possible that he might 
Not so with Standard Oil Co N. J By ecome a bad foreman 

employing an evaluation method developed PP: Is there any way to know in advance 

through research at an Esso refinery the 

company has just about licked the problem Pi acizacgec rales sa felines <ailalin: llliatian 

of picking the right foremen the first time - the right v ee . cant 


Radom this ere j Our compéi 


oremen the 
Chances of making a correct choice ars first time lid improve on serena 
about 8 out of 10 when the new scientific ay ge of good ch an reduced 
proach is used, according to Matthew Radom the number of peopl 1 didn’t worl 
of the firm’s employe relations department is Toreme! 
Of some 100 men picked for a temporary) PP 
pool of foremen candidates in one large r out? 


finery, practically none has been demoted Radom: At a lat ; 
G O00 people At the time thers vere over 600 


Where was this research project carried 


Of those promoted permanently to supervisor’ 
, } ( foremen in that plant 
levels, over YO have turned in good per 


formance records. This covers a period of two PP: Why was the research started? 
years since this new technique was adopted Radon ip to that time, manage t wasn't 


Mr. Radom’s report on this work is_ pre ESPESY = GRTISEIO ita promotion sysen 
What wa for WAS » pick the be candidate 


sented here almost in the form in which it 
and put thet in pool of temporary foremen 


was prepared originally. The paper utilized 
a question-and-answer technique to some ex 


who were called upon to ] we je f regular 
foremen when wey ‘ away vacation 

tent, and with the author's permission Pt vere ick. From time to tim gular fore 
TROLEUM PROCESSING has retained—and en men were promoted, retired, or died, the vacar 


larged somewhat that same form to help be were filled permanently from the pool 
emphasize the points Mr. Radom mad: PP- How did an employe get into the pool? 
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| Low _ THIRD ——~ |. mipoie tHInd —— |——~ nian THIRD ——!I 


Radon Men were 
nporary pool and for 
mnotions by 


picked for both 
perma 
management 
which included general 
and first line foremen in 
ilar shop where the vacan 
rred rhese 
’ 


the names of uggested 


committer 
and then made their 
daresay this wa 


ethod 


a pretty 
probably better than 


jut, it did create problen 


PP: Problems like what? 
Radom La 
temporary foremen were 

| omoted Those who 

ade \y en't very 

returned to the 


than half the en 


management u 
situation Not only 
a morale problem but 
for further complication 
union 

PP: What did you dy) about a snag 

like that’ 
Radom \ Kt 


ntlemen'’s agreement 
reached with the 
understood that if 


Wi nally union 
whereby it Wa 
permanently 
job seniority in the ranks wi 
en who looked 


oremen didn't up 


i Wi 


prone te 


ons when = one mack 
They became the “prob 
In addition, men who 
1 over gripe o¢ 
and say ‘““you have to 


would 


polisher or someone 


boy to be picked, even 


Sample work sheet for analysis of alternation rankings 


for the temporary pool rhis prob 
ably familfar but 
there may have 
these 
PP: Then what started the present 
program? 
Radom About f 


one of our personne] 


actually 
truth to 


sounds 
been sorne 


criticisms 


tion was asked ‘Can 
to do a better job of 
men ? It took 

to find out 


and that's 


the que 


xperience to date 


PP: What is that experience? 


Radom: At the refinery where we 
lid the researe mmittee till mull 
over nam I nost of the guess 
ing he el F ! rut y the ad 
ditional information ame out 
of the earch ft 
picking the right men th irst time 
has just about been licked 

the 100-odd foremen picked 
completed 
demoted 
And of 


n over 90°; 


the research was 
practically none have been 
from the temporary pool 
the permanent promot 


have performed well 


10 

Compared to 
all the plant, 75 
of w ones wel rated as being 


in the top half in t 


good per- 
formance on the job 

PP: Can you detail this research 
program a bit? 

Radom: The first ste p was to 
a competent consulting firm of in 
dustrial psychologists.* We picked 
the particular firm we did becaus« 


They told 
us they n f v-made package 
no tests t sel] i hey had was 
a method quite easy to un 
derstand fact, they insisted that 
everyone oncerned should be told 

Wwe were trying 
proposed to do it 


in advance just 
to do and how we 
PP: Everyone? 
foremen alike? 
Radom: Yes Then 
would have to be done by manag 
ment The results would only be 
as good as the work done by the 
who 
appointed to with the 
consultants This committee  con- 
sisted of such men as 
partment heads, general] foremen, as- 
sistant general foremen, engineers 
who worked with foremen, and oth- 
er staff men in constant touch with 


Management and 


certain work 


20 to 25 management member 


were work 


assistant de- 


all foremen 

The first question to be answered 
was “Do you know which of your 
present foremen are the best and 
which are least best? Practically 
everyone in higher management wh 
“Why sure we 
been 


was asked replied 
know our men well Te’ ve 
working with them for : ! time 
Also, we have ratings on all of them.’ 
PP: Didn't that stop the program 
right there? 
Radom No 
a look at the 
the Management Com! 
way that the r: 
used were usels 
done 
PP: What was 
ratings ? 


wrong with the 


They 
the foremen had 


Radom: 


average —a 
ty. The reseé 
that all foreme1 
ogeneous group 
pipe shop as 
labor gang as 
The committe é 
arranged alphabeti 
instructed: “Look 


from it DY 


were 
remove 
through his name 
don't 
rate only the 1OW 1 l 

Now ask f SCul que 
Who is t 
in my 


really know 


opinion is the outstanding 
Write his na! at the top 
of a clean sheet of paper, and remove 
Then look over the 


foreman? 


it from the 
list .gain and pick the one man you 
think is least outstanding 
who is getting by but if you had your 
‘druthers’, you'd rather not have any 
more like him. Write his 
bottom of the sheet 
“Then go back and pick out the 
next best outstanding man, write his 
next 


the fellow 


name at the 


name in second place; and the 


* Rict 
West 
1953 
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Rong » have ti muble 
and simply won't be 
decide on all the names, Well 

try. Just When you've done 

best rt é This known as alter 
nation ranking It easier to rank 


people tl way than by trying to 


pick from top down.” 


PP: What did you do with these 
new rating lists’ 
Radom: They wert 
analyzed. Invariably, it was found 
there was a good consensus on 
few top men, on the few bottom 
men, and on in the middle 
What surprised us though was the 
relatively small number on which 
there was good consensus; or in oth- 
er words, the large number who re 


collectec and 


across the 


ceived 
board 


rankings clear 


PP: What do you mean by that? 
Radom Actually, of the 600 or 
more foremen, only 281 could be 
definitely placed. There were 8&2 in the 
top group, 121 in the mit 7s 
group. A 
sheet Fig 1) how I hoice 
were made by 10 “rankers’ on 12 


in the bottom 


h @ represents one ranke! 

een that on some n 
there was good ‘ se] whilk 
others there were 


opinion 


PP: Considering your earlier rat 
ings, how did management react to 
this? 
Radon 


PP: What was your next step? 
Radon The next tep Ww 
nember of the ce 
outstanding 
about 


slank ji 


least best 


PP: It’s easy to see how you an 
alyzed the rating sheets, but how 


could you analyze something like that 


many different essays” 
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Radom: Well, it was found 
there were about 2800 statements 
ould be pulled out which we 
cription he men sta 
ike 
“has good idea 
“has more drive than leadership 
‘soldom lays off for any reason 
‘shy 
up through the ranks 
“needs very little supervision 
‘inclined to 
ments 
The St ( ould be 
plain, every-day language 
When we had 
sifted them to throw out duplication 
those we couldn't understand, and a 
few un-translatable colloquial expre 
sions, We came up with 824, clear-cut 
and well-understood 
These t S wer 


make snap judg 
sorted out to tell a 
story in 
about these foremen 


statements 
divided into 
two list 2 each for ease of 


working f it turned out, re 


} 


sulted in 
report form The forms were the 
end product of all this preliminary 
work 


separate performance 


PP: Was there any real value in 

these forms, in these 824 statements”? 

Radom: Very definitely. We then 
had t nd out which taten 
we lt about what people 

ment was 

top men bu 

about bottom peopl 


tatement 


hand, a 


PP: Then you could tie these state 
ments in somehow with your rating 


sheets” 


Radon 


l if } a ! t didn't 
an at all. Then we were abl 


into four 


sounding 
criminating 


vorable munding 


and place them into 
blocks of six statements 
known value: two favor 
riminating tatements 
rable and non-discriminating 
nent and two unfavorable and 


criminating atements 


PP: You have us a bit confused. 
What do s me of these groups of 
statements look like? 

Radom: Here are two sample 


Group I 


PP: How did the committee use 
these groups of statements, or forms, 
as you term them’? 

Radom They were asked to fill 
them out on each man in the cri 

ion population that was well known 


them by checking two items in 


group of statements that was 

like that particular man, The 

wer cored depending 

the check marks, and then compared 
With the original rankings made by 


Upon 


the ame committees 
Taking two different valu the 


evaluation score from the ranking 
and the performances core from these 
tatement Ni mack 

known 
the « ffir ‘ rrelation. It 


compar 


n aa 


PP: What does it mean in simpler 


language 
Radom: It hat if the per 


rmance Ww ed instead of 


the ranking chances of placing 


the right man in the right group: top 


middle or bottom are & out of 10 


PP: Sounds like fair odds, How does 
it compare with other rating meth 
ods? 

Radom Very much bette For 

| rank people and then 

rating scale 

e you know 

advance Value f the 

atement are you pe a coefficient 

of about 0.20. Thi ean the odd 

of placing the mi wrectly are 
about 

PP: What happened when all fi re 
men were rated with this new tech 
nique ? 

Radom When they had all bee 
found that the rater 

even though 
ame statement 

use different 


which con 


had, in essence a@ rating 
which sharply 
individual 


discriminated 


doing about the 





Selecting Supervisors 





when 
other 
technical, sal ete 

veloped which 


t< 


kind of work. Incidentally 
nethod was applied to 
uch as 
forn We! cle 
iperior n every instances 
technique 


graphic rating scale 


PP: Was this same approach used 
in selecting workmen who have fore 
manship potential, or were tests used? 

Radom Since we now had a good 

m pop ilation we asked these 
men to take test Some 
d, other had no time 
ully administered 
under cont: 
different test 
} score wa con 

i ranking and the perform 
report score. If there 
relationship, the test wa 
Only three test urvived this ordeal 


was a po 


acceptable 


PP: What were the tests’ 
Radom One wa 1 test of super 
ry idgment It presents a nun 
life situations which had 

d by 
taking the test ha 


interviewing ore 
nan 
ible answers to chovuost 
answers had also been 
from foremen 
researchers had no op 
Oo Which answers wert 
they imply ob 


stion the top 


‘wrong 
ome que 
ed different answer 

pil ked by the bottom fore 

question were retained 

Where they all picked the 
the question 


right" and 
icked by top 


PP: What was your second surviv 
ing test’ 
Radom: We used the 


Record 


“Kuder 
which is a te 


person taking 


walle 
a libri 


useum 


autograph 

ins 

butterfll 

which 

of intel 

In this te 

ong an 

noted sig 

made by to 

om foremen 
PP: And the third test? 
Radom: The third is not really a 
all. It is called “Individual 
ekground Survey”, and is in tw 


’ ' 
a 


nart 


The first part asks a number of 


qu tions about history 
For exampl 
“How 


cluding 


personal 


many 
yourself, are 


persons not in 
dependent 


upon you for all or most of their some didn't dis 
None? One? Two or tween top and botton 
More than were dropped 


PP: So much for your research 
Now what about actual practice? 


None? Or Radom It has becomes 
None rT 
that refinery now 


Many? Almost : 
- and at other places where similar 


ome in my ia@SS was LOS 1 
ocedures Were later installed, t 


others 
support? 
three? Four or five 


fir ”° 


“How many close friends 


you have during your last 
e administra 
n school : 


. ‘ ive actice at 
Several ? —— ‘ 
o let 


friend? 


men who have reached the toy f 
ond part ol ‘ , ‘ , ses 


groups of self-description the wage grade take the tests, We 
son is asked to check the also permit any others to be tested 
ich he 

then check 


foremen 


who ¢ ominated by their 
eiates ome anaat Wie ) ire nominated 
“On When the selection ommittees 
least like 
meet to pick temporary foremen 
they addition to the usua 
data, these test scores 
After three months on the 
job as temporary foremen 


those 


example 
have in 


(roup 1 
Most Ieust about 
their su 
make out performance re 
ports on them. Then, when the sel 
committees meet to make per 


periors 


, 
Most Least a" tion 
manent promotions, they hav: 
score and performance sco 
as other data as to age 
Again we looked for significant etiam, ond the lx 
differences between choices made by 
top and bottom Generally 
speaking, it was found that the bot 
tom foremen picked socially ¢ ept 


able answers. In other words, they 


PP: Then you feel better choices 
are being made now? 

Radom: Definitely re are 
foremen 


foremen 
some 


statistics 
promotes mn the last 
their ages range all the 


29 


interesting 
permanently 
two years 


ilways wanted to “look good 
PP: What were the “odds”, 
correlation coefficient, on 
tests? 
Radom Apa n \ 0.62. In 
ther words, the test alon could 


ct perhaps three-quarters of the 


way from 


year 


or the 
these o 33 


men wh 
ioted know 
that managen everything 
possible to pl 


potential and meri ‘ on objet 


pred 
final selections, Who later worked out 
vell. The three tests 
ecommended by the 
thers 


reason oft 
were then 


’ tive formation 
sultant. All an 
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a l-inch layer; $2000 for the mini 
mum of ',-in. thickness 

Service life of the foam layer is an 
ticipated to be several years. Exam 
inations of some “‘Microballoon” sur 
faces after two years show very 
Slight changes Maintenance, also, 
has been virtually negligible; how- 
ever, Sohio feels little information is 
yet available on this subject 


CONTROL 
2.7 8Bis/day 


Installation technique is relatively 
simple. “Microballoon” coverings have 
been put into tanks by simply pouring 
the dry powder through open hatches 
Usually some form of surface agita 
tion or an oil spray has been used to 
help spread the covering initially. The 
type of equipment used to blow in 
sulation into walls is being investigat 


LOST 


BARRELS 


FOAM COVERED 
0.36 8BLS/paY ed currently as a possible “Microbal 
loon” handling method with promis 
ing preliminary results 
Slight or no modifications of th: 
tank have been required for either 
installing or using the foam. Where 
needed, some protective techniques or 
devices may be employed to prevent 
accidental loss of the “Microballoons’ 
nto the pipe lines 


x6”, REDUCTION IN EVAPORATION LOSSES is indicated by these gaging Such accidental loms Wil A ce 
results in &88-ft. tanks. Ohio area. fall of 1952 rupt pipe line operation, however! 
The particles being so small, liquid 


suspensions can pass through preci 


sion pumps without causing any dam 


"Foam" Cuts Vapor Losses _ iii win hata 


lapse the pheres, making them 

ven smaller They would eventually 

° . ‘ up in the tank BS&W Thi 

Layer of tiny hollow spheres seals oil surface wuld ales be true of any “Milevebel 

, : 4 . loon which det orated se ice 
inside of storage tank against evaporation < ths acne aden 

One modification which mayb: 

a VAPORATION losses ro! mre rties of late current} , ie ‘ j connection with the 


a 


Kape 
rude oil storag } ‘ ’ nsivel , "1 , ‘he « ( ' eading a tape prop 
luced 80-90¢;, with new th 3: bulk den . st vf : ly i e pre ie Of a layer of \ 
ty 206 | cut are 3 , cous f m idequate ly handled by 
particle size 0.0013 in rat tb the use of a simple protective floatin 
0.0002-0.0036 , ll attachment on the tape line In 
Most of the large-scale test work r of cases the floating wel 
has been done with a one-inch thic] h en talled permanently 
ayer of the “Microballoon foan Op 
timum economic thi kne not vet I . with the foam 
sharply defined “or large tanks it tal lly reduce the 
vill probablv be ’ hy m of ! cent ion oO hvdrocarbon in the 
: since i 
problem, in 
for the gs} 3 the foll ' cas } pace become 


quantitic ure mde yr 1-in ive 0 fron fire tandpoint 


ing roof of foam, = ! ! mea 
istalled with litth rank Diam Microballoons ‘ i more dangerous 
t A A et ‘ ‘ ‘ ‘ vill 

le anks I'he ft. Ibs. 3 ‘ nown whether there wi 
enables it to 


20 250 > an verap gain or loss on vapor 

4) 1600 pac ymibustibility 
100 6000 J o the present time Microbal 
These figures indicate an aver: ( have been manufactured and 
low? f about 1.28 the j Me teste nan experimental basis. The) 


thi layer Thus ‘ f ’ ! ‘ ted to become available u 
Microballoon hick lay Thu in &&-ft iam 


tank would take, roughly, 5000 f bstanti: in 4 few 
Microballoons 
Firm cost quotations on the mat: Th il company } indicated it 


n ga essentially 
ibout atmospheric 
haracteristi« 1 - en ver I ire not yet available, but a will ‘lad to answ is best it can 
iminary figure of S80c/lb. has ‘ any rthe uestions A paper 
used by Sohio in it -conom cale >j prepare resent to offer 


lations. Thus, the cov re of ‘ th all m yr of the American Pe 


erable 


ompos 
S1000 f 
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performing unit for processing straight-run stocks 


Hyperforming . « e Union Oil's new process 
for upgrading product 


By CLYDE BERG ir 
Manager, Development Dept. “ 
Union Oil Co. of California 
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ind stock 
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PETROLEUM PROCESSING 


ition and 

near 400 

tream hydrogen 

! carrying oO the cat 
ilytic 1 tie é tempera 
tures are in ! of 8O00-900° F 
External interheaters are incorporat- 
ed on the catalytic reactor, which 
provide precise control of the tem 
perature profile in the course of proc- 
essing and also pr Vide the added 
flexibility to handle both straight- 


run and cracked stocks in a single 
unit 

Blends of high sulfur gasoline can 
be processed by Hyperforming and 
the cracked stocks can include those 
which require extensive upgrading 
such a high sulfur-high nitroger 


+ 


containing ock from inferior 
crudes 

With the addition of outside hy 
drogen, gasoline stocks containing as 
much as 3'.‘7 sulfur have been re- 
fined By blending straight-run with 
the inferior stock, it has been found 
possible to refine these high sulfur 
stocks without the requirement of 
external hydrogen generation This 
is a major advancement in refining 
technique and is of particular in 
terest to refiners who must proce 
inferior crudes 

This technique utilizes the hydro 
gen released in the dehydrogenation 
of naphthenes to aromatics and dé 
hydrocyclization of paraffins to si 
multaneously eliminate large quanti 
ties of sulfur, nitrogen, and oxygen 
in inferior stocks Olefins are sat 
urated as well 

The various characteristic rea¢ 
tions proceeding in the reactor are 
outlined in Fig ] Thi sufficient 
exchange of hydrogen between the 
straight-run gasoline and the inferior 
stock le S refined gasoline of ex 
cellent 


Basic Operation 


The Hyperforming process 
the general olids handling tech 
nique developed in many years ot! 
commercial operation of the Hyper 
sorption proce The reactor and 
regenerator incorporate solids han 
dling features providing very preci 
control of solids motion at all points 
In Fig. 2 is presented a diagram 


nmercial Hyperforming unit 


is circulated continuously 
between the reactor and regenerator 
and both itilize moving beds of 
solid il their operation By the 
use of continuous reaction and re 
generation in this process a substan 
tial economy in plant construction 1 
effected and plant maintenance is re- 
duced over that of cyclic processes 
It will be noted in Fig. 2 that th 
feed is introduced near the bottom 
of the reactor and moves upward 
countercurrent to the catalyst pro- 
gressively through four interheating 
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Feed tray ruction 


The reduced 
mm the pent 


hydrocarbons 
catalyst are stripped 
and partially hydrogenated at the 
buse of the reactor by a hydrogen 
tream introduced below the feed en 
trance point 


Regeneration of the catalyst 
irried out in a continuous manner 
employing a recycle of flue gas with 
in oxygen content below 2° This 
ombination of a moving bed in the 
regenerator together with controlled 


content in the recycle flue 


oxygen 
as limits the peak temperature rise 
ind provides precise control and the 


of moderate temperature 





Table 1—Characteristics of 27% 
Naphthene Content Feed Stock 
Used in Pilot Plant Runs 
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RIG. Catalyst flow control 


n the removal of coke from the cat 
ilyst Elutriation of fines is effected 
n the entrances to the 
from the entire 


regenerator! 
circulated catalyst 
tream 


The catalyst is transferred from 
the regeneration vessel at the base 
of the lift line through a simple loch 
ystem and conveyed by Hypertfiow 
to the top of the reactor In Fig 

presented the typical construction 
of engaging and disengaging tray 
employed in the Hyperforming unit 
These trays have a number of geo 
metrically 
which serve to 


arranged 
conduct the 
uniform manner 


down spout 
solid 
downward n a 
throughout the cross 
of the 
iging of the vapors occurs under 
neath the trays and a number of ir 


sectional area 


reactor Disengaging or en 


let and outlet points are employed 
to minimize the pressure drop in va- 
por distribution 
eter trays 


across large diam 


In Fig. 4 is illustrated the solids 
flow control mechanism located at 
the base of both the reactor and re- 
generator. It consists of a circular 
tray supported at three points and 
given an oscillating motion This 
tray has a number of down spouts 
which serve as pockets for the dis- 
placement of When in one 
extreme of its motion, alternate down 
spouts of this tray are in position 
to be filled by the delivery tubes in 
the fixed tray above. These pockets 
do not discharge because in this po 
sition they are sealed by the tray 
below As the tray moves to the 
extreme in its travel these 
down spouts pass into position over 
discharge holes in the tray below and 
are emptied 


solids 


opposite 


Catalyst Conveyance’ The 
flow lift line 
developed by the 
is utilized to move the 
very low velocities and at minimum 
general principle 


Hyper 
principle was recently 
Union Oil Co. and 
catalyst at 


attrition loss The 
ot Hyperfiow is 
arate article imme 


described in a sep 
diately following 
this one 


This technique ) solids handling 


was developed after many years of 
study and experience in the handling 
Hypersorption Proc 
already been extensively 


of solids in the 
ess It has 
tested under a wide variety of op 


erating conditions ncluding ex 
tremes of temperature and pressure 
as well as high rates of solids con 
veyance The Hyperflow conveying 
method in addition provides the im 
portant process of establish 


ing a positive seal between the two 


t ‘ 


function 


reaction vessels preventing the escape 


if combustible materials 


Catalyst lo meet the 
vents of general purpose 
and upgrading 

essary that the proce be capable 
handling the full range of naphtha 
tocks which a re i may find d 


require 
reforming 
operation it is nec 





Table 2—Inspection of Product From Pilot Hyperformer 
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sirable 
is highly 


to retorm In this 
that 


stocks 


regard .t 
important an occasion- 
ot not 
erious complications in plant opera- 
tion The ability to refine both 
straight-min and high sulfur stocks 
of all varieties of inferior crudes 
vithout deleterious effects or catalyst 
is well established insofar 
molybdate catalyst 


il contamination cause 


poison 
the cobalt 


cerned 


as 
is con 
Hydrogen Economy In operating 
the upgrading 
blended with 

economy 158 
consideration Coke 
laydown on the reforming catalyst is 
minimized by increased partial pres- 
of hydrogen 
erations in the 
development 


pressures 


unit for 
stocks 
hydrogen 


a reforming 
of 
straight-run 

in important 


cracking 


sure 


Careful consid 
Hyperforming process 
have led to 
the order 

for 
relation 


selection 
of 100 
minimum coke 
to other 


ot 
psig 
lay 


process 


on 
as optimum 
down in 
variables 

Reactor Design 
tegrated 


The use of 
construction for the 
the compactness 
engineering de 
Sign and in construction 
Phe of heat exchangers 
for maintenance of the optimum tem- 
perature profile 
trol this 
conventional 


an in 

tower 

reactor provides 
tor good 
economy 


external 


necessary 


use 


provides precise 
variable with 
equipment and 
porates the flexibility to run a 
range of the external 
heat exchangers are capable of opera 
tion either to add heat 
the reaction Of con 
siderable importance is the fact that 
this means of temperature control in 
the not involve other 
process variables and lead to compli 
cations requiring a 
fundamental aspects 


eon 


over! 


use of 


incor 
wide 


stocks since 


or remove 


from stream 


reactor does 


compromise on 
such as catalyst 


eirculation and 


like 
In 


attrition loss 


the 


every catalytic reactor there is 





Table 3—Characteristics of 11% 
Naphthene Content Feed Stock 
Used in Pilot Plant Runs 
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FIG. 5 


Rear 


i possibility 
or 


of by-passing the fresh 
partially converted feed past see 
of the catalyst bed. This 
probability is increased as ratio 
diameter to length of the bed is 
In Fig. 5 is 
correlation 
for reactor design It 
noted that conventional 
cracking operations only 
mildly affected by the number of con- 
tact available 
3s10ons of 


tions 
of 
in 
presented a 
these re 


creased 

yeneralized 
lationships 
will be 
tem 


sys 


are 


stages 
on the 
generally involved 

straight-run gasoline 


version 


Since conver 
only 50% 
In the 
reforming con 
70“, but still is 
not critical as regards the number of 
stages in the catalytic In 
the case of upgrading cracked stocks 
and high sulfur stocks 


order ar‘ 


case of 
approaches 
reactor 


conversions 


¢ 


tor 


design chart 


ipproaching 98-99°, 
tained in the elimination of undesir 
able constituents Here the number 
of stages available for contacting be 
indeed critical and the utmost 
must be utilized in reactor de 

Commercial Hypertormer re 
to provide a thor 
oughly desulfurized refined reformats 
from inferior stocks well up 
yrade the more conventional straight 
run 

An 
selection 


must De al 


comes 
care 

sign 
actors 


are able 


as as 
levels 
in the 
external in 
for catalytik 
reactor design was the elimination of 
high transfer line temperatures, The 
heat that compensate 
for effects of 
provided by the inter 


stocks to high octane 


important consideration 
oft 


construction 


interstage 
terheater 


requirements 
the 
matization 


endothermic aro 





Table 4—Inspections of Product From Hyperforming Low Naphthene Con- 
tent Straight-Run 
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Yield octane curve 


run naphtha 


heater N 
high 


r 


thout the 
temperatures 


necessity for 


inlet 


Refining of Straight-Run Gasoline 


In Table l and 2 


' 


the 
nt 


are 
Mid-C 


asoling 


given 
ontine 
and the prod 
Hyperforming at 
everity 
noted that 
an F-1 clear 


inspection oft a“ 
traight 


uct 


run xg 
obtained in 
levels of 

It will be 
stock 
ofl 1) 


arious 


this feed 
ha octane rating 
and reforming operations were 
readily performed to a level of 95 to 
lOO F-1 3 cc, TEL The 
carbon distribution presented in 
tuble shows that the 
f 53 is somewhat higher 
iverage Mid-Continent 

In these 
tune 


hydro 
this 
paraffin content 
than the 
stock 

the oc- 
level of the product has a rang 
from 95 to 101.7 with liquid yield of 
(* and heavier from 93.9 to 
Ss .4 It noted that even 
octane F-1 3 cc. TEL, C 
heavier liquid yield is 
v1 In 6 and 7 
the yield 


heavier 


reforming studies 


ranping 
W ill be 
at 100 
ind about 


Figs are presented 
and 


curves e 
Fig. 8 is 


dry gas and 


octane 
and in 
plot of the 
production 


product 
ented a 
butane 
the data in Tabk 
ontent of the Hy 
reaching a level 
all liquid yield 
Particularly 


Examination of 
aromatic « 
product 
with an over 
KM 4 
substantial 
paraffins in the feed Is 
the higher levels of 
that in Run D the 


fact that eyclization 


effected at 
reforming and 


product contains 


notable is 


in hyperforming of 
leaded 


straight 


11‘) more aromatics than 
tributed to 


can 
dehydrogenation 
naphthenes in the feed 


Dehydrocyclization 


The 


is of 


dehydrocyclization of paraffins 
importance to refin- 
ers concerned with the upgrading of 
highly paraffini stocks uch as 
naphthas derived from low naphthene 
content typical of the Middle- 
east the United 
of paraffins have 
Hyperforming of 


particular 


crude 
and 
States 

been 


certain areas of 
Up to 30% 
the 
gasoline 
11‘) naphthens 

high octane re 

from stocks of this 
distinct significance 


cyclized in 
rather volatile 
taining as low as 
rhe ability to 
formed product 
character is of 


stocks con 


make 


to refiners 


In Table 3 is 


of a 


given the inspections 
range gasoline con 
taining 11% naphthenes, and in 
Table 4 is given inspections of a 
product obtained from reforming this 
stock at three 


low boiling 


levels of severity 


In the 
an octane level 
iF-1 ao ct 
varied 
Le) j 


course of from 


12.0 


retorming 
range of 93.6 to 
TEL) the liquid yield 
from 95.2 to 88.3% In Fig 
sented the apparent conve! 
naphthenes to aromatics in 
Hypertorming of this stock It 
noted that at higher 
product contains 160° more 
than attributed to ce 
hydroyvenation of the 

the feed Thi added 


pre 

on. of 
the 
will be 
the 


math 


severity 
aro 
can be 
naphthe ne of 

quantity of 





Table 5—Material Balance and Product Distribution for 10,000 


B/SD 


Straight-Run Hypeformer 
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tans 


curve in hyperforn 
run naphtha, clear 


ing 


iromatics 1s 
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Commercial Design 


In Tables 5 and 6 are presented the 
material balance product distribu 
tion, and utility requirements 
typical plant operating on 
of straight-run stock 
Over-all utility 
relatively 


for a 
10.000 bod 


requirements are 
this the 
straight-run stocks 
the fact that th: 
plant is operated at conditions which 
minimize the 
equipment the 
catalyst minimum 
low cat 
Hydro 
proce 
bbl. and 
100 psi 


low in plant in 
processing ot 
This is attained by 


coke laydown and 
require 
Ber 


laydown 


d to regenerate 
this 


very 


iuse of 
coke effect 
alyst circulation is required 
recycle the 
3,000 SCE 
level of 

requirements for this 


gen required by 
is on the order of 
at the 


Power 


pressure Up 


ecircula 
tion are moderate 
Processing of High Sulfur Stocks 
In Table 7 is 
all material 
that 


ented the 
the 
derived trom 
ing 10,000 bd of a 
Santa Maria ¢ 
straight-run 

tion 

blend 
1 10° 


over 


pre 
balance of products 
would be proces 
blend of 70‘ 
and 


this 


soline 30% 
By 
approximately a 2 pasoline 
would be refined to less than 


and the product up 


‘ker ga 


stock opera 


sulfur 





Table 6—Utility Requirements for 
10,000 B/SD Straight-Run Hyper- 
former 
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gas and butane yield in hyperforming 1G, 9 Dehydrocyclization of paraffins in hyperforming 
straight run naphtha of low naphthene content naphtha 


graded to an octane level of 95 F-1 refining of high sulfur Santa Maria as well as aviation blending stocks 
3 ml. TEL gasoline from coker operations It will also be noted that 95°) elim 
General Upgrading Improvement it will be noted that there is a 60 ination of sulfur is effected, as well 
is 90 of nitrogen, together with 
similar upgrading of 80 octane charge 
stock to 94.5 F-1 3 et TEL 


The Hyperforming process _pos- F. drop in mid-point boiling range of 
sesses the ability to produce largé the gasoline stock, Which substan 
quantities of light gasoline by con tially increas« the volatility nece 
trolled selective hydrocracking of the sary for good performance In auto 
feed which progresses under reactor motive engines. This characteristic Acknowledgement 
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Table 8—Inspections of Feed and 


Table 7—Materiol Balance and Product Distribution in Processing 10,000 Products Obtained by Hyperform- 
B/SD of Blended 70% Santa Maria Cracked Gasoline and 30% Straight- ing of Santa Maria Light Coker 
Run Naphtha Distillate 


Liquid teed Product 
Vield 
Feed Khi sb Mscr D j Vol 


Products 
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To Process 
of sTromaee 


pRessuting | 
vesne. 
TYPICAL LOW PRESSURE 


APPLICATION 


LIFTING SOLIDS in the new “Hyperflow” system is achieved IN THE LABORATORY this 


miniature “Hyperflow 
by pushing them upward in a dense mass 


unit moves 20 tons of solid particles per hour 


New Lift Method for Moving Solids.. 


A new method has been developed from one level to a higher one by second, as compared with 40-60 ft. pe: 
for the movement of granular using a gas to blow them through second for the gas in a dilute phase 
«lids used in petroleum processing a pipe Hyperflow uses gas as the system, and 20-40 ft 
operations motivating agent, and the solids are the solids. Solid 


moved through a pipe—but there the phase system is essentially the same 
It is a result of work done in the similarity ends 


as the gas velocity——or perhaps onl) 
research laboratories of Union Oil Co slightly slower 
of California and is called “Hyper The earlier and more conventional = 
flow although in earlier references* lifting methods might be classed as 3. A much higher pressure dif 
t was known as “mass flow “dilute phase” techniques, and Hyper- ferential is required in the dense phas« 

flow as a “dense phage” techniqu system—4-5 times as great as in the 
In some respects it is similar to the There art four major points of dif dilute phase system 

ystem employed in such processes as ference in how they operat: 1. Smaller quantities of lift gas are 
Hypersorption, Houdriflow catalyti required in the dense phase system 
cracking, and Socony-Vacuum’'s air 1. In dilute phase lifting the solid because of the more compact mass 
hft TCC, in which the solid particles particles are suspended in the gas of material in the lift line and the 
of adsorbent or catalyst are moved stream, but in dense phase lifting lower velocities 


per second for 
velocity in a dense 


they are in a relatively compact 


The technique is now being applied 
Mass 


to commercial operations. Union Oil 
+ Refining 2. Much lower gas and solids vé has two new Hyperforming units or 
iblished locities are required in a dense phase the boards—both of which will em 
system.on the order of 10-12 ft. pet ploy Hyperflow for movement of the 
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IN THE PILOT PLANT this unit is 


ing 750 tons of solids per 


»@ @ e Can be used for circulating 
attrition, no sealing legs, smaller structures 


pelleted catalyst. The new continuous 
coking unit which the Lum 
recently built for Shamrock 
Oil Corp. at Sunray, Texas 
signed to use Hype rflow to move 750 
tons hr. of particles through a 
12-in. line A 36-42 in. line would 
probably have been required to move 
only half thai mven 
tional dilute 


contact 
mus Co 


was de 


coke 


amount in a < 
phase lift system 


Possible applications are also seen 
for Hyperflow as a replacement for 
the bucket elevators in the older TCC 
units._with greatly increased catalyst 
circulation rates. In fact, Union Oil 
planning replacement 
two TCC units installed nine 


Wilmington, Calif 


IS now such a 


for the 


years ago in its 


refinery 


The system would appear to 


basic implications affecting the des 
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CONVENTIONAL 
DILUTE PHASE 
LIFTING 








NEW MASS FLOW 
PRINCIPAL 
OF LIFTING 








ONE 


hown in 


circulat- 
hour 


units involving the 
resulting in the 
elimination of sealing legs 
structures, and 


ment cost 


of any process 
movements of solids 
more 


reduced invest 


com 


pact 


In some respects, Hyperflow might 
be thought of as an 
system. The 


solids in a 


“anti-gravity 
upward movement of the 
Hyperflow when 
transparent 


system 


een in a plastic model 
is essentially the 
as the 


alice 


ainie In appearance 
downward movement of the 
material in a gravity feed line 
Movement is slow and steady, there i 
no turbulence, and the density of the 
mass i uch that the interstice are 
the same as in a static bed of the ma 


terial 


ealed 
accomplished thi 


how they 
unusual move 
that ‘“‘we 


Union hasn't rey 
have 


nent, except to say simply 


DIFFERENCE 
these 


between old and new lift system 


sketches of particle density in lin 


catalyst, with less 


force in the form ol 
to overcome the force of 
time = the solids 
disengaging end of the 

pressure in the 
that of the 
olids are 


apply sulficient 
4ir pressure 
gravity Sy otthe 
reach the 
lift line, the 
the same as 
into which the 


charged 


systen 
systen 
be ing dis 
ley un 


making any sealing 


necessary 
In Ome 
design of the 


of the lift 


manner, apparently in the 


engaging or lower end 


ystem, Union enyineer 


have been able to overcome the 


problem of packed ling resulting 
from the bridging and wedyiny actior 
sociated with the mo 


lids in a line 


usually a ement 


The Lummus Co. i eurrently li 
censed to Hyperflow con 


ying units in proce 


construct 
petroleun Sing 


pperation 





TO HELP YOU DESIGN FRACTIONATORS 


Distillation of Ternary Mixtures 


Complete Columns—Completely Distributed Components 


No. 5 in a Series 


By ROBERT R. WHITE position of the feed stream, assumed to be a saturated 

Dept. of Chemical and Metallurgical Engrg. liquid, and point Vy the composition of the vapor which 
University of Michigan would be in equilibrium with the feed. The line labeled 

f-p parallel to the a-b base of the diagram is the locus 

order to effect a relatively complete separation be of all mixtures meeting the distillate product specifica- 
tween two components it is necessary to fractionate tion, and the line labeled z,, parallel to the b-c base of 
the feed mixture in both a rectifying and stripping sec- the diagram is the locus of all mixtures meeting the 
tion leading to the combination of the stripping and rec bottom product specification. As has been discussed pre- 


tifying columns viously,‘*) a material balance requires that the points 


In a column containing a stripping and a rectifying representing any pair of products must be connected 
ection, with a feed of fixed composition and thermal by a straight line passing through point F. 
condition and at a fixed column pressure, it is necessary At total reflux, the products are represented by the 
to specify only three additional variables in order to 
tie-up" all of the variables of the column regardless 


of the number of components, provided the feed is in 


points D, and B,. These points may be located by trial 
and error stage to stage calculations originating at an 
assumed D, or B, until the other product determined by 
troduced to the optimum stage Ordinarily, one of the the stage to stage calculation lies on the straight line 
drawn through the feed point F, or by applying well 
known equations for total reflux operation 


variables fixed is the reflux ratio so that only two vari 

ables are available with which to specify the separation 

With a ternary system there are nine different ways in 
ret At a finite reflux ratio less than infinity, but greater 

which the separation can be specified since there are 

than the minimum reflux ratio, the composition of the 


three ways by which the to roduct can be specified 
; , 7 : bottom and distillate products and the number of stages 


and three by which the bottom product can be specified 
required to produce a given separation are a function 

Specification of o and x), of the location of the feed stage. The feed may be in 

The pecification of the concentration of the most troduced so far up the column that either an infinite 
volatile component in the bottom product a and of the number of stages are required in the stripping section 
least volatile component in the distillate product 2.) is or the rectifying section is eliminated, or, the feed may 


ilustrated in Fig. 1 where point F represents the con be located so far down the column that either an in 


bet 

















FIG. 2 
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ZONE OF 
INFINITE 
STAGES 








nite number of stages are required in the rectifying 
section or the stripping section is eliminated. At some 
intermediate location of the feed, a minimum numbe! 
of tages are required, leading to the term “optimum 
feed location”, for a given separation 

The ternary diagram for a column in which the feed 

introduced near the optimum stage at a finite reflux 
ratio above the minimum value, is shown by Fig. 2, in 
which points, D, F, B represent the distillate product 
feed, and bottom products respectively. The stage-to 
age calculations begin at the bottom until it is decided 
to introduce the feed. The point / represents the liq 
uid calculated stage-to-stage from the bottom product 
nd becomes the liquid leaving the feed stage. The point 
V, represents the vapor leaving the feed stage in equi 
libriun vi the liquid L. The liquid entering the feed 
tage, I is obtained from the value of L/D and a ma 

| 


terial balance or the equivalent method of locating the 
I DV 
point J n j j o that 
D 
Where the feed i intro 
that an infinite number of 
ipping ection. The zone 
immediately below the feed 
indicated by the equilibrium tie line L_J 
through the point B representing the bot 
point B on the botton 
trial and 
ad 


i ii 
\* (LV 


—4 Lv 
[=1 


Equation 1 may be solved trial and error known 
values of and L/V by assuming various values for 
K, until the indicated summation is unity 

Since the feed stage constitutes the top stage of the 
nfinite stage zone, the vapor V. in equilibrium with 


the liquid in the zone the vapor entering the recti 
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tying column. The stage-to calculations may then 
be continued in the usual manner in the rectifying se¢ 
tion to give the distillate product, D, which if the origi 
nal assumption of B was correct, will fall at the inter 
section of the straight line BF with the specification 
locus 

At high values of reflux ratio, RD, it may be pos 
sible to accomplish the specified separation in a “re 
fluxed” stripping column such as is shown diagrammati 
cally in Fig. 4, no rectifying stages being necessary. The 


age calculations are illustrated in Fig. 5 


tage-to-st 

At some specific high value of the reflux ratio it will 
be possible to accomplish the specified separation in a 
‘refluxed tripping column such as is shown in Fig 
1, but only with an infinite number of stages. The zone 
of infinite ag occurs at the top of the column, and 
the point D representing the top product may be lo 
cated as shown in Fig. 6, where the equilibrium tie line 
through 
the feed point F. The line DF then locates the point B 


repre iting bottom 


terminating on the specification line #,,, passe 


product on the pecification 
nay be located o far down the 

require an intinite number 

ection adjacent ts the 

i n which the material balance around 
requires that the line FL, be parallel to 
or at high reflux ratios a finite num 
in a reboiled rectifying column may be 
cient a shown in Figs. & and 9%, or at some pecific 
reflux ratio, an infinite number of reboiled 
rectifying column wi be necessary a ) Fig. 10 
At total yeflux, feed location is immaterial and there 
only one pair of distillate and bottom products which 
et the specification. A the reflux ratio decrease 
reflux, there a range of products meeting 
pecifications depending upon the feed location, the 
d location giving the minimum number of 
As reflux ratio decrease the range of variation 
product composition passe through a maximum and 
eventually become: at the minimum reflux ratio 
just as it was zero at total reflux, only one distillate 


1027 





Fractional Distillation 











FIG, 5 Refluxed Stripping Column 
Finite Stages 


and one bottom product being possible at the minimun 
reflux ratio 

As the reflux ratio is decreased from infinity, the 
points representing the distillate and bottom products 
produced with the feed located at its optimum stage 
(minimum stages) tend to align themselves with the 
equilibrium tie line through the feed point F. Thus, at 
the minimum reflux with the specification of #,, and 
r.p, the zone of infinite stages occurs at the feed stage 
and may be thought of as two zones, one in each se« 
tion of the column and both zones being adjacent to the 
feed stage. The composition diagram is shown in Fig 
11. The value of the minimum reflux ratio is equal to 
the relative distance DV /DL 

The relationship between the value of L/V, the num 
ber of stages and the bottom product composition 


S 


Vol Ve) 
ZONE OF 
INFINITE 
STAGES 








ZONE OF 
INFINITE 
STAGES 








tefluxed Stripping Colum: 


Infinite Stages 


shown in Fig. 12. The point B, and By represent 


bottom products at total and minimum reflux 
tively. The points By, and By represent the bottom prod 


uct with infinite stages in a “reboiled 


the 


respe ( 


rectifying columr 
and in a “refluxed” stripping column respectively 


The 


curve B,Bry represents the locus of bottom products from 


a “reboiled” rectifying column and the curve 
resent the locus of bottom products from a 
stripping column. Similarly the curves ByB, and 


B,B 


rep 


‘refluxed 


ByB 


represent the locus of bottom products where there are 


infinite stages in the rectifying and stripping 


respectively 


The remaining curves represent the bottom 


Sec tions 


products 
produced from a given number of stages as a functior 
of L’V, all products meeting the separation specification 














FIG, & Reboiled Rectifying Columy 
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FIG. 9 Reboiled Rectifying Column 


Finite Stages 


feed location being a dependent variable Finally the 
jotted curve passing through the minimum points of 
the curves of constant stages gives the relation between 
product composition and L/V with an optimum feed 
location 

As indicated by Fig. 12 at a constant value of L JI 
between 1.0 and that corresponding to Bry, the number 

stages required varies from a high finite value with 
the feed entering the reboiler, through a minimum nun 


ber at some intermediate feed location to a high finit« 


alue with the feed entering the top of the column. At 
t value of L/V between those corresponding to Bry, and 
Bs in Fig. 12, the number of stages varies from an in 
number in the rectifying section, through a mini 
value to a high finite number with the feed 
the top of the column. Finally at a value 
that corresponding to By, the number 
m an infinite number in the rectifyi 
through a minimum value to an_ infinite 
stripping section 


relations of Fig l ate clearly the nece 
arefully identifying n “minimur reflux ra 
ith the eparation fies When 4 and ag 
the minimum 1 u> that corresponding 

on the other hand, if the ompositior 
compeltely defined, fo np by 
and a then the mi nur reflux 

general to some point on the curve 
B Furthermore, the feed location 
no longer a variable when 


number 


The low le Value : 
Vill be the clos area B,B,ByBy of Fig F 

The folloy example problem will clarify thi 
cussion 


Example: 


Fistablish the fractionation envelope of Fig 12 for a 


ternary mixture containing 35 mole ‘; of component a 
4 mole ‘> of component b and 30 mole of component 

having relative volatilities 2.0, 1.5 and 1.0 respectively 
assuming a saturated liquid feed. The separation i 


specified by 1.0 mole ™ of component a in the botton 
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FIG. 10 teboiled Rex tfying Column 


Infinite Stages 


product and 1.0 mole ce in the distillate product 
Solution: 

Minimum Reflux —-Since the separation specified in 
sures completely distributed components, ie., all com 
ponents present in both products at the minimum re 
flux ratio, the zone of infinite stages will occur at the 

tage as illustrated in Fig. 11 and its composition 

that of the saturated liquid feed and its equilib 

rium vapor. This equilibrium calculation is shown be 
low and is based upon Equation 1 


Relative 
Volatility ty 7] 
20 3F O.700 O.450 
O.525 0.544 
0.300 0.197 


1.00 Sad 1525 1.000 


position of the bottom product may be deter 
from the extrapolation of the tie line originat 
point F, Fig 11, columns 3 and 5 in the above 

to the bottor 


product pecification line a 


calculation is based upon Equation 2 de 


ly from the linear proportionalities be 


and the bottom product 


P 
The bottom product, : calculated previously" 


Component Mole Fraction 
ry 
O01 
O S65 


0.622 


L000 


wiuct the proportion 
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REFLUXED STRIPPING 
COLUMN (FINITE STAGES) 


REBOILED RECT. 
COLUMN (FINITE STAGES) 
B, 


is 


| 
| 

| 4 
| 
| 

} 


fi 


L/V Bc 


INFINITE 
STAGES IN 
STRIPPING 
SECTION 


(L/V) $ 


MIN. INFINITE STAGES By 


IN RECTIFYING SECTIONS 
SPECIFICATIONS 
‘aB’ Xe 


x” 








FIG. 


yields the Equation 4 analogous to Equation 2 


and the distillate 


flu 


product 


Component 
a 
b 


retlux 
11 


ratio 1s 


DV 
Di 


Thus, the 


O568 and il 


coordinates of 
V) 
Total Reflux: 


The 


compos 


value of LV 
be 


Underwood equation 


at 


tions can 


f i 
} | 


i i 


with the material balancs 


obtained 


O01 


0.645 


total 
obtained 


composition at 


Mok 


from 


0 


the By ( 


reflux 


proporti« 


rf 


1.525 


minimum 


Fraction o 
0.656 
O.354 
OoLlo 


1.000 


the 


Ol O.197 


1o7 OS300 


O197 


Fig 


1.0. The 


the 


is 
bining 


malities 


product 
Fensk« 


re 


“quations { 


proportionality 


From which 


Equation 11 is exceedingly useful in establishing ¢ 
the trial-and-¢ 


The pro 


tematic, sensitive procedure for 


edure 


tion to total reflux calculations 

1. Assume 2 0.751 
2. From Equation 6, the material balanc« 
rep I 

J (Loy Fon) 

Sol I 
0.01 0.751 

O.O1) 
0.30 0.751 
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From Equation 5 


1. Substituting the numerical values “quation 11 


I 0.239 


ay) 


o. Since 7g r r.3 1.0 0.01 0.239 


0.751 the original assumption of a in Step 1 was correct 
This general procedure may be extended readily to 
multicomponent systems as will be shown in subsequent 
artick 
The total reflux calculation has established the coordi 


nates of point By in Fig. 12 at L/V 1.0, 2 0.239 


Keboiled Rectifying Column__Infinite Stages 

As discussed previously when the separation is accom- 
plished in a reboiled rectifying column containing an in 
(bottom of 


the column). the composition of the products is estab 


finite number of stages at the feed stage 


lished from the equilibrium tie line originating at the 


bottom product specification line and extrapolating 
through the feed point, F’, as shown in Fig. 10 
From the proportionalities along the 


F in Fig. 10 


straight line 


I 


I 
combining the equilibrium relation y 


—~adt wal; 


r 


ating > we any two of Equations 


(15) 
i 
imilar to but sin 


Equation 15 is jer than Equation 


| 
11 for the total reflux calculations. It will be extended 


to multicomponent systems in subsequent article 
In the example problem, the unknown quantities in 
Equation 15 are and g A simultaneous solution 
with the relation g I 1.0 for the exampl 
problem gives 
i OO] 0.02 i O97 
The value of ’ for the reboiled rectifying column 


3 given by the ¢« atio in Fig. 10 


I 


(1.0)(09 


(2.011001) (1.5) (0.02) (1.0) (0.97) 


0.0] 0.97 
0.980 
Thus, the coordinates of point B, in Fig. 12 are L/V 


0.980 and a 0.02 


Refluxed Stripping Column__Infinite Stages 


As discussed previously, when the separation is a¢ 
complished in a refluxed stripping column containing 
an infinite number of stages at the feed stage (top of 
column), the composition of the products is established 


by the equilibrium tie line terminating at the distillate 
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product specification line and extrapolating through the 
feed point, F’, as shown in Fig. 6 
From the proportionalities along the straight line DFB 


in Fig. 6 


(16) 
i 


With a total condenser, 4 vy, and yy, is in equilib 


rium with «x,. Substituting the equilibrium relation 


i 


and rearranging 


Eliminating between any two pairs of Equa 


tions 17 


(18) 


Equation 18 is analogous to Equations 11 and 15 and 
may be solved simultaneously with 27, 1.0 to pive 


rap and x,,. For the example 


Fal 0.959 y 0.0384 I 0.010 


r 0.936 I 0.044 I 0.020 


a material balance, the bottom product composi 


0.010 i 0.526 r.j 0.464 
The LV value plotted Fig. 12 refers to the value 
section or at the top of the refluxed 
tripping column is the ratio R/V The line BFL,D 
represents a number of material balances for the streams 
in Fig. 4 

I D B is represented by point FD 
L, I R (for infinite stages V V. ete.) is 
represented by point D, L, F since the reflux 

is represented by D 
I V B is represented by points D, L, B 


Thu ° 


na rectifving 


From Equation 21; J j DBUL,B 
From Equation 20; Rul LF / DF 
Therefo 
R {/ DB 
LB DF i 
0.959 0.01 0.936 
0.936 0.01 | 0.959 


0. ORT 
and the coordinates of point B F 0.987 


0.526 


Keferences 





POLYMER! ZATION 
FURNACE 


FIG. 1 


HOW TO 


Predict Po 


By JAMES D. WALL 
Magnolia Petroleum Co 
Beaumont, Texas 

from the 


R EFINERY 
of motor gasoiines is 


TEL content of the 
imount 


Simplified 


revenue sale 
greatest 
gasoline 
prod 
gallon) 


vhenm the 
allowed by 
uct pecifications (3 c« per 
Control of the TEL content 
on the efficiency of gasoline 

unit cheduling those 

vhich octane 
naphtha ich as 


equal the 


depends 
blending 
and 
upgrade low 


processes 
number 

polyforming 

rhe efficiency of the polyform op 

eration judged by the consistency 


! izgreement between octane num 


bers of the gasoline produced and ¢ 
timated and by the degree to which 


the capacity of each component of 


the unit is utilized Maximum rev 


enue trom motor gasoline sales thu 
lepends on a thorough understanding 


of the which control the 


factor 
y of pol 
rhe polyform process is a modifica 
tion of the which 
and pe 
troleum gases are converted into gas 
The gas feed, or dilution 
principally of butane 


qual 
yform gasoline 
rmal reforming by 


low octane number naphtha 


and 
hydrocarbons which are ob 
i! from other 


refinery 
thin the unit 
absorbed in 


sources or 
These gase 
with 
mixture is fed to 
Which the 
octane 


various ratios 
naphtha rhe 
ntional 


t conve furnace in 


conversion to high number 
place 


may be 


isoline 


take 
Polyforming supplement 
polymerization ot 
panes and butanes, LPG 
These processes 
bined into a single unit Which 

mplicity of operation and 
flexibility of 


d by thermal 
hiquetied pre 
into gasoline two 
ire con 
proy lle 


processing 


47+ 49 


flow 


(1 0628x«!0 +6637 


diagram; combination Polyform 


thermal 


ah —s s 
STORAGE 
DE BUTANIZER 


polymerization 


process 


yform Gasoline Octane 


An empirical correlation has been 
developed which relates the 
ing factors 


operat 
number of 
Poly 
this corre 


and octane 


the gasoline produced from a 
Unit The data for 
obtained from the op 
polyform 
and thermal polymerization unit hav 
flow shown 


form 
lation were 
eration of a combination 


ing the general scheme 
in Fig. 1 

The octane Poly 
controlled bv op 


which measure the 


number of the 
form gasoline is 
erating factor 


reforming quality of the charge 
tock and the proce severity of the 
thermal 
operation The 
straight run 
API 
gravity (Gr) and average distillation 
(IBP 10° 50 a0" E.P.) 
5, (D) of the naphtha 


polyforming and poymer 


7ation cracking 


characteristic of t 


naphtha are determined by the 


Those factor which determine the 


quality of the yasoline produced 
outlet 


rate (c’) 


from a naphtha are the tem 
circulation 


ssure (P) of the re 


perature l 
ind outlet pre 
forming coil, and the outlet tempera 
ture of the polymerization coil (T.) 
The influence of these variable on 
light 
Figs. 2 through 4 
botton 
relation 


the quality of polyform gaso 
line is depicted in 
The equation shown at the 
of the page 
hip which exists between these 
ables and the 
polyform gasoline 


N Octan 


expresses the 
vari 
octane number of light 
where 

number of Light 
Polyform gasoline, R 3 et 
Polymerization furnace, out 
let temperature Kr fron 
1,000 to 1,065 

circulation 
17,640 


furnace 
total, 


teformer 
rate, b/d 
to 19,040 
Reformer furnace 


from 


outlet tem 


)(54920 + 


Ooa8 \(Gr/i0) [4989+(P 800 7 c 


perature 
1,060 
Charge naphtha gravity 
API, from 55.5 to 67.0 
teformer furnace outlet pres 
sure, psig, from 980 to 1,220 
Naphtha Distillation F 
(IBP 10 50 90° 
E.P.) 5, from 230-280 
004 10-* when D 247 
and 4.668 10° when D 
247° F 
1.0207 when D 247° F 
1.0559 when D 247° F 
produced at the Poly 
normally separated into 
tac il tate 


number of the 


from 1,030 to 


2 
KF 
and 
The gasoline 
Unit 


fractions to 
The octane 


form 
two blending 
total Poly 
form gasoline i from a 
combination of the rrelatior 
ind the relationship between the oc 
numbers of the light and heavy 
fractions of the gasoline The rela 
tionship between the octane 


computed 


above « 
tant 


number 
of these fractions shown in Fig. 5 
The degree of separation such that 
the distillation end pou f the light 
fraction is approximateiy 320-340° F 
ett 


only 


The separation 
this 


affects 


since 


ency 
slightly 
light trae 
relatively insensitive to 
distillation end points 
change may be 


relationship 
the octane number of the 
tion 1s 
changes in 
The effect of 
simulated by comparing the 
number of the light 
that of a blend containing 
light and heavy 
parison is made in Fig. 6 
The complex nature of the 


uch a 
octane 
fraction with 
both the 


fractions. This com 


corre 
lation equation shown above suggests 
the necessity for a simple method of 
Such a method 
the nomograph, Fig. 7 
constructed by use of a 
nique adapted from Lipka 


solution is present 
which 


tech 


ed in 
was 


+abd 
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rhe octane numbers estimated fron 
this relationship are well within the 
iccuracy of piant data as presented 
n Fig. 8. This is substantiated by 
the limits of reproducibility for the 
various tests and measurements used 
in these calculations. These repro- 
ducibility limits are shown in Table 1 


+ 3 cc. TEL 


The outlet temperature of the re 
former furnace is the most important 
control in regulating the octane num- 
ber of Polyform gasoline, as shown 
in Fig. 2. This temperature estab- 
lishes the furnace heating curve thus 
making it directly related to the se 1020 1030 1040 1050 
erity of the reaction conditions 


OCTANE NUMBER OF LIGHT POLYFORM GASOLINE, 


FURNACE OUTLET TEMPERATURE, T} and T2 

The circulation rate through the 
reformer furnace is of little impor 
tance for controiling the operations 
although it Nas a marked influence 
ym th quality of the product as 


in Fig } 4 rate is nor 


eformer and polymerizer outlet temperatures 


number of light Polyform gasoline 


aintained at the maximum 
determined by equipment limita 
because it also affects unit ca- 
However, the relationship 
the circulation rate through 
ormer and the octane number 
ff the gasoline indicates that Im 
provements in product quality result 
from reduced residence time in the 
furnace, For this reason, high heat 
lensity furnace uch as radiant 
find application in the 
Polyform proce 

tane number of the product 
slightly i the outlet pres 

reformer turnace 1s 


hown in Fig 


Z 
; 
: 
é 
5 
; 
: 
Z 
8 


mum operating 
ure at 

erated 9 ’ 1050 1100 eT) 1200 1250 

OUTLET PRESSURE OF REFORMER: FURNACE. P 

17,000 17,500 18,000 18.500 19,000 19,500 20,000 

CIRCULATION RATE IN REFORMER FURNACE, C : 


which 
number 
readily by 


OCTANE NUMBER OF LIGHT POLYFORM GASOLINE, 


nber product 
the highest speci 
an the lowest average 4 
tion temperature This is ev d 
by the relationships shown in 
An interesting characteristic the ef fe t ’ yravity and average dist 


tillation of straight 


relationship between average dis run n ‘ n octane n er of olyform gasolit 
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and heavy Polyform gasolines on the octane number of light Polyform gasoline 





| 

+ 
+ 
+ 
t 
> 
} 
} 
; 
} 
; 
} 
; 
} 
t 
} 
+ 


eet 


FIG. 7 Nomograph for determin 
ing octane number of light Poly- 
form gasoline, R 3 ce. TEL. Key 
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Polyform Octanes 





lation temperature and the octane 
number of the product is the “dip” 


which occurs at 247° F. Thi 
be due to a sharp change in the type 
composition of the naphtha 

An example of the procedure use: 
for estimating the operating condi 
tions of the unit is as follows 

Straight run naphtha is availablk 
at 10.000 b/d The essential labora 
tory tests on this stock, API gravity 
60 are 

Distil- 

ASTM lation 

% Temp. 

IBP 121 

10 171 

4 262 

338 

S.P 389 

An unlimited quantity of LPG 
from outside sources is available to 
fil: the apacity of the polymeriza 
tion furnace The octane number of 
the total polyform gasoline required 
for refinery blending is 92 (R 3 ce 
TEL) 

The mechanical condition of the 
equipment in the unit is such that 
the maximum severity allowable on 
the polymerization furnace is 1060 
F., outlet temperature. The limiting 
conditions on the reformer furnacs 
ire Circulation Rate 18800 b/d 
Outlet Temperature, 1050° F.; Mini 
mum gas dilution at 1050 * and 
1100 psig. Reformer Outiet, 70° 
Calculation of the Octane Number 

Total gasoline yield from this op 
eration is estimated from past op 
erations (Step 1) at 9,500 b/d. Of 
this amount, 8,500 b/d of a 330° F 

racoline will be fractionated 
rht p ilyform gasoline while 
remainder (1,000 b/d) will be 

left in the heavy fraction 

The octane requirement for the 
light fraction is determined from the 
vo.umes developed in Step 1 and the 
relationship between the octane num 
ber of light and heavy polyform ga 
line Which is shown in Fig >» (Step 

Corresponding octane number 
the two fractions are obtained 

this relationship and substitut 
in the equation 

M0 b/d Lt.) (O.N.Lt (1000 

Hvy.) (O. N. Hvy.) (9500 b/d 
Total) (99 O. N 

The pair which satisfy this expre 
on found to be an octane num 
ber (R 3 cc. TEL) of 92.1 and 
91.2 for the light and heavy fraction 
respectively. The required quatity of 
the light fraction is thus established 
Average Distillation Temperature 

The average distillation tempera 

the naphtha is calculated 
m the ASTM distillation 

a 
(IBP 10 50° o0¢ E.P.) 5 
(121+-171+ 262 + 338 + 389) /5 
or 


256 
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DIFFERENCES BETWEEN OBSERVED AND CALCULATED OCTANE NUMBER 


FIG. 8 —Differences between observed and calculated octane numbers 





Table 1—Reproducibility of Laboratory Tests and Plant Measurements 
Used in Computing Octane Number of Light Pelyform Gasoline 


Normal Standard 
Operating Deviation 


Kange Sigma 
Tests 


D 
Vaphtha ¢ 

Measurements 
Ref ! 
Refor 

Temperatures 
Ref y 


p 





Review of Known Factors the S and D scales (from Step 5) in 


accordance with the key. The refer- 
ence points for the “ec” and “d” tie 
(Step 4) from the above calculation | 


lime (from Steps 6 and 7) are now 
and the limiting conditions of the connected and the line extended to 
equipment 


intersect the 7 cale at 1023 Kr 


The availabie data are tabulated 


(Ste p &) 
Variable Value 


P 1,1 ' This value of T. is lower than the 
limiting condition stipulated for the 
furnace and the ga dilution j 
(1n.200 LO.000)> 100000 from Step } 
and the chedule requirement 92° 
which is also itisfactory The op 
conditions are therefore fixed 
rdance with the tabulated data 
in Step 4 and the calculated 
erature for the reformer 
of 1023° F. which wa 


Ste p & 


Examination of the data tabulated 
in Step 4 shows that the reformer 
outlet temperature is the only un 

_ Keferences 
known factor Phe equation for the ( 
octane number correlation or the 
nomograph shown in Fig. 7 mi: 

ed to determine this temp 


The following procedure is 


olving§ the relationship 


nomopgr iph 


The value of each variabl« how! 
in Step 4 is indicated on the corre 

ponding cale of the nomog 
(Step 5) The nomograph i \ t 
in the usual manner’) to obtain the ¢, No. 30, Pp. 2498-88 
reference point on the “ec tie line Acknowledgement 
(Step 6) The reference point for rons ‘ oe magne feats 
the “d tie line” is next determined j ne 
(Step 7) by connecting the points for 





Don't Burn Your Excess Hydrogen 


Sell it to the chemical industry—or use it 


in your own plant processing operations 


By HEINZ HEINEMANN with hydrogen generated at a cost ufacture of hydrogen other than by 
Houdry Laboratories of 30 to 60c per 1000 cu. ft electrolysis entail the production of 
Linwood, Pa. This availability of limited quan- impurities, such as carbon dioxide 
tities of hydrogen, therefore, forces carbon monoxide, oxygen, water and 
the refiner to investigate the sale of hydrocarbons The impurities fre 
HILE hydrogen constitutes hydrogen to the chemical industry quently act as catalyst poisons in hy 
from 8 to 25 wt.% of almost or the utilization of hydrogen in drogenation reactions and have 
all the products handled in petroleum chemical or petrochemical processing therefore, to be removed by costly 
refineries, the commercial utilization within his own refinery It entails purification procedures, one of which 
of free, noncompounded hydrogen in a re-evaluation of available hydro- is low temperature refrigeration 
refining technology has been very genation processes and their com Hydrocarbons other than methan: 
minor, Though many interesting and mercial feasibility can be removed by scrubbing with a 
promising processes involving hydro While this presentation is not pri light oil. Carbon monoxide may be 
Kenation have been described, their marily concerned with the economics oxidized to carbon dioxide with steam 
commercialization has always been of various hydrogenation processes in the presence of catalysts or may 
limited by the high cost of installa- it is intended to serve as a brief sur be directly removed by scrubbing 
tion and operation, not the least part vey of known processes available to with refrigerated copper ammoniun 
of which has been the expense of the refiner for utilization of his hy formate solution’*) or by catalyti 
hydrogen production drogen conversion to methane which in 
Hydrogen manufacture for hydro Almost all processes for the man turn can be removed by low ten 
genation is costly because it involves 
not only generation equipment and 





raw materials, such as natural ga: 

or coal, the price of which will vary 

widely with location, but also gas Meet the Author 
purification and compression to high 

pre sires 


During the last few years, there 
has been a marked and accelerating 
trend toward the installation of cat 
alytic reforming processes in petro- 
leum refineri« Several new proc 
esses have been announced and are 
being commercialized, such as Hou 
lriforming Catforming Plat 
forming Fluid Hydroforming‘* 
and Thermofor Catalytic Reform 
ng All of these involve as their 
major reaction the dehydrogenation 
of naphthenes to aromatics and the 
production of about 3200 cu, ft. of 
hydrogen per barrel of naphthene 
charged or about 1300 cu, ft. per bat 
rel of straight run naphtha contain 
ing 40°, naphthenes 


Installation of plants for the pro 
luction of thermal carbon black 
from natural gas’) has opened up 
inother source of hydrogen 


Largs imounts of hydrogen are 
thus available to the refiner for the Heinz Heinemann is a native of Berlin, Germany, where 
first time as a by-product, This hy the University and the Institute of Technology. He received 
drogen is relatively pure, containing gree in chemistry from the University of Basle. Switzerland 
only hydrocarbons as impurities, and came to the U. S. in 1938. Except for one year, 1941, during which 
if it derives from reforming units, was on the faculty of Carnegie Institute of Technology, Dr. Heinemann 
is available at elevated pressure, re has been active in industrial research in the petroleum and allied indus 
ducing requirements for compressor tries. For the past five years he has been with Houdry Process Corp. and 
facilities for hydrogenation Lack he now holds the position of Section Chief in charge of Process Research 
ing hydrogenation facilities, the re He is the author of 2! original publications in the fields ot italytic 
finer can only utilize this gas as re refining, conversion, reforming, dehydrogenation and adsorbents, as well 
finery fuel unless he can sell it to as of numerous review articles and of 16 U. S. patents 
the chemical industry where, after 
purification, it should easily compete 
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perature nitrogen washing 

bon dioxide is usually eliminated fron 

the gas b 

nine 
Hydrogen 


rming of naphthas is free from 


y washing with ethanola 


obtained from catalytic 


oxygen, carbon monoxide and carbon 
hoxide ind therefore 
purification than hy 
ther sources In fact, in 
plications the 


requires les 
drogen fron 
many ap 
presence of hydrocar 


bons and particularly of methane will 


be harmless and partial removal may 
be necessary only to prevent a build 
ip in the recycle stream of the hy 


frogenation step 
Hydrogenation 


Most hydrogenation reactions ar 
thermodynamically favorable at low 
temperatures and become less favor 
able as the increases 
Chatelier’: 


however it is thermody 


temperature 
In accordance with Le« 
principle 
namically possible for the hydroger 
ated ten 
hydrogen partial 
ressure iS made sufficiently high 


to proceed even at elev 


veratures if the 


ition 


At elevated temperatures all hy 
lrocarbons are unstable with respect 
o the element and there usually 
exists at hydrogenation tempera 
ture a tendency of hydrocarbons to 
lisproportionate and form coke and 
weight hydrocar- 
bons Since the competitive re 


ow molecular 
ictions of hydrogenation and dispro 
portionation both influence final prod 
wt distribution, their relative rate 
ire of major importance The hy 
frogenation reaction is favored by 
employing specific hydrogenation cat 
alysts and by high hydrogen pres 
ire 

For hydrogenation proceeding i 
hydrogen must dissolve 
n the liquid before it can react. Hy 


quid phase 


frogen solubility in hydrocarbons in 
creases With temperature and this is 
i factor which often determines the 
perable temperature 
frogenation 


range of hy 


All hydrogenation 
highly 


reactions are 
exothermic and require pre 
isions for removing excess heat to 
permit control of the reaction tem 
perature 


Hydrogenation reactions are so nu 
nerous and the literature is so volum 


nous that it is obviously impos 


sible to give a complete survey with 
n the scope of this presentation. An 
ittempt ha theretore been made to 
tay within the range of processes 
ot likely interest to the present day 
refiner with special emphasis on the 


hydrogenative proce ing of hydro 


irbon 

rhe related and very large field of 
vdrocarbon synthesis by hydrogena 
tion of carbon monoxide has been 
mitted, as has been methanol syr 
thesis, because the synthesis gas for 


both reactions involves carbon mon 
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Methane 
reforming produces synthesis gas in 
the proper proportions Use of hy 
drogen from reforming of naphthas 
could have only very limited applica 


oxide as well as hydrogen 


tion for these two processes 
Uses of Hydrogen in Metallurgy 


Use of hydrogen in metallurgy 
widespread, but probably of interest 
to the refiner only in case of pos 
sible sale of hydrogen to neighbor 
ing metallurgical plants 


Production of metals like tungsten 
ind molybdenum, which in turn enter 
into the manufacture of important 
hydrogenation catalysts, involves re 
duction of their oxides with pure hy 
drogen 

Sponge iron is made by reacting 
purified iron ore dust with hydrogen 
at temperatures of red _ heat 
While solid and strong, sponge iron 
i porous enough to be saturated 
with oils and formed into self-lubr 
cating machinery part 


Hydrogen in Inorganic Chemistry 


The largest applicat on of a hy iro 
venation reaction in inorganic chem 
istry is, no doubt, the 
ammonia from nitrogen and pure hy 
drogen The 


ynthesis of 


reactants are charged 
ratio of hydrogen t 
nitrogen to reactors containing 


in a 3:1 mole 


doubly promoted catalysts of iron ox 
vcle Compounds such as potassiun 
omic zirconium oxide or potassiun 
oxide and alumina are 


the promoters 


‘ mploye da 


The equilibrium yield for the rea 
tion N 3H.=7 2NH_ increases sev 
cral fold at a given temperature a 
the pressure ncrease from 100° to 
1000) atmospheres The 


of ammonia 


percentage 
n equilibrium with syn 
thesis gas mixture decreases with in 
creasing temperature The volume 
of ammonia produced per volume of 
catalyst per hour increases with in 
creasing space rate Fig. 1 show 
the ammonia concentration as a func 
tion of pressure In commercial oF 
eration temperatures of 900 to 1100 
F. (480 to 590° C.) at pressures of 
about j00) space 
rate of 20,000 to 40,000 are often em 
ployed Atlantic Refining Co. has r 
eently announced construction of an 
plant to utilize 


atmospheres and 


ammonia hydrogen 


from its Catforme ‘ Union Oil 
Co. of Calif. also intends to erect an 


immonia plant 


Hydrogen in Organic Chemistry 


Some of the 


erations for 


more important op 
Which petroleum by 
product hydrogen could be sold are 
the hardening of fats by double bond 
saturation, and the production of 
glycols from aldols, of alcohols from 
ters and glycerides, and of amine 
from nitriles uch as in the reduc 
tion of adiponitrile in the manufac 
ture of nylon or in the production of 
ther synthetic fibers 


Coal can be hydrogenated to liquid 
and gaseous hydrocarbons and a very 
voluminous literature exists on this 

ubject It is 
that coal liquefication for fuel pro 
duction has not yet reached the stage 


believed, however 


f economically attractive and com 
petitive operation meriting the refin 
ers immediate attention Hydrogen 
ation of coal to chemicals, however 


in operative proces (Carbon 

‘arbide Chemicals Co.) produc 

polyeyclic and substituted poly 
yelic products as well as benzene 
toluene and xylene derivatives. Heavy 
ends are coked to produce a product 
electrodes No 


fraction and only 


for use in graphite 
gasoline insignif 
cant amounts of aliphatics are pro 
duced. Coal is hydrogenated at S000 
6000 psi ind at 450-550° CC. (842 
1022) «©F.) with a hydrogen consump 
tion of about 5-6 wt. % 


The catalyst used in Carbon and 
Carbide's process is added to the coal 
oil paste in an amount of O.5¢%, but 
it nature has not been disclosed 
Since the company states that no 
new discoveries are involved 
may be 


that it is of either the tin-ammonium 


major 
in its proces it assumed 
chloride or iron compound type em 
ployed in German operations and by 
the U. S. Bureau of Mines tes) 
jence time of the process Stream In 
the reactor is 4.5 min The process 

continuou with no evidence of 


coking 


Hydrogen in the Petroleum Industry 


Hydrogenation of Light Olefins 
The hydrogenation of the olefin 
constituents of polymer gasolines and 


of catalytically cracked aviation ga 





Table 1—High Pressure Hydrogenation of Aviation Gasoline Fractions* 
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FIG. 1 Equilibrium percentage of ammonia in 3:1 FIG, 2.-Effect of operating pressure on desulfurization ot 
hydrogen-nitrogen gas mixture Santa Maria valley stock, 3°) sulfur 


olines to the corresponding saturated sulfide type) Aviation naphthas balt molybdate at about 650-750 F 
gasolines has been widely practiced produced resemble in stability and and 100-250 psi. pressure The ef 
to meet aviation gasoline specifica quality the light virgin naphthas ob fect of pressure on desulfurization 
tion tained by distillation of high grade activity and catalyst life is illustrat 
In the case of catalytically cracked crudes The product is practically ed in Fig. 2 All sulfur com 
isoline hydrogenation of aromat free of olefins and sulfur (less than pounds are converted to hydrogen 
ies to naphthenes is avoided by prop 0.0057) and has low acid heat sulfide and saturation of olefins o¢ 
er selection of operating conditions values curs. The unleaded octane number 
A gasoline of improved stability and Hydrodesulfurization of Naphthas, of cracked gasolines is reduced b 
lean mixture octane rating (after ad Kerosines and Gas Oils —Hydrogena- cause of the saturation of olefins, but 
dition of tetraethyl lead) results tion . the leaded octane rating is improved 
from hydrogenation, with no sacrific: The catalyst can be regenerated by 
in rich mixture rating conventional means Regeneration 


as a4 means to remove sulfur 
compounds from hydrocarbon oils of 
fers the advantage over other meth 
Typical results from the hydro ods of desulfurization that all sulfur usually becomes necessary only aftet 
genation of various gasoline frac compounds are readily attacked and — than 1500 liquid volumes of 
tions are shown in Table 1.) The converted to hydrocarbon and hydro 
hydrogenation of olefins can be car gen sulfide, irrespective of type and 
ried out either at low pressure by derivation Destructive hydrogena 
the Shell process(*®) or at high pres tion of sulfur compounds has been 
ee er oe Een ren yer iaien an dees as found that fresh cobalt-motyndate 
catalysts react with hydrogen sul 
fide and are sulfided However, the 
catalysts are fully active for desul 


feed have been desulfurized per vol 
ume of catalyst 

Study of this system has been ex 
tended by Hendricks, et al'*!) and 
Hughes and co-workers It was 


The Shell process employs pres 
ures below 60 psig. at temperatures oy = identally acmeves m the 
not exceeding 392° F. The catalyst hydrogenation of gas oils and residues 
as practiced in Germany and by the 
U. 8 Bureau of Mines furization both in the oxidized and 
sulfided state, so that presulfiding of 


the catalysts is unnecessary Desul 


consists of activated nickel on por 
celain Oxygen and carbon monox 
ide in the feed produce a temporary The increasing importance and use 


loss of catalyst activity which can of high sulfur crude oils in this coun furization of kerosines and gas oils 


ean be practiced with cobalt molyb 
date catalysts. Low sulfur gas oils 
may be obtained, the catalytic crack 


be restored by reactivation in places try has focused interest on hydro- 
Sulfur compounds cause permanent ulfurization processes as a means to 
loss of catalyst activity and thers insure more stable gasolines of high- 
have to be removed from. the er lead susceptibility and noncorro- 
in a guard section Yield of ive characteristics and also to pro 
finished octanes from butylene poly tect catalysts in subsequent pro 


ing of which permits operation at 
a higher level of catalyst activity 


than would be possible with high sul 
mers averages 103.1 vol. © at a con ‘ ing from sulfur poisoning 


version level of 99% Catalyst lif 
is about 1000 gal. of finished product 
per pound of nickel in the catalyst 


fur gas oils. Sulfur reductions in gas 

Union Oil Co. of Calif. disclosed oils from 2.3 to 0.05¢ are typical 
in 1943 a process which permits sul ind are obtained at 650-950" F., 250 
fur reduction in naphthas from as psig. and a liquid hourly space rate 
high as 3.0°) to less than 0.01% sul of 1 vol./vol./hr At temperatures 
fur The high sulfur naphthas are above 700° F., coke deposition occurs 

rhe Esso process is carried out at first clay treated to remove poly and shortens catalyst life While 
200 atmospheres pressure (3000 psi.) merizable material, The hydrocarbon 3000-6000 cu. ft. of hydrogen per bat 
ind 600-800° F. over sulfur resistant fraction, either virgin or cracked rel of feed are passed over the cat 


This figure includes an average of 
three regenerations in situ 


catalysts (probably of the tungsten stock, is then passed with hydrogen alyst, most of the hydrogen is re 


1 


sulfide-nickel sulfide or molybdenum over supported or unsupported ec: cycled and hydrogen consumption is 


1038 PETROLEUM PROCESSING, July, 1953 





Use of By-Product Hydrogen 





quite small and depends on the sul- 
fur and olefin content of the feed. In 
general, even a small reforming unit 
will produce enough hydrogen for 
fairly large scale desulfurization 


Shell Development Co. has. de 
scribed a hydrodesulfurization and 
olefing saturation process operating 
at higher pressures. '‘*' A commer 
cial tungsten-nickel sulfide catalyst is 
used at 650° F., 720 psig. with a 
liquid hourly Space velocity of feed 
of about 10 vol./vol./hr, and a hydro- 
gen to hydrocarbon ratio of about 7 
moles This catalyst can be regen- 
erated by oxidation in the presence 
oxygen) at 1000° F 
and subsequent resulfiding with hy 
drogen sulfide and steam at 850-950 
F 


of steam (2° 


A modification of this process has 
recently been announced by the Royal 
Dutch Shell group A “trickle” 
technique is used, in which the feed 
consisting of straight-run or cat 
alytically cracked gas oils or shale 
oils, flows downwardly as a thin liquid 
film over a fixed bed of cobalt molyb 
date on bauxite catalyst in the pre 
ence of a low hydrogen-recycle flow 
This results in a reduction of 15-20% 
in capital investment and operating 
cost relative to vapor phase opera 
tion A sulfur removal of 85-90% 
is easily obtained with long catalyst 
life without the requirements of ré 
generation. Very little hydrogenation 
of aromatics occurs, even at a high 
degree of sulfur removal. The pro 
eSS can be operated at pressures of 
300-750 psia. and temperatures of 660- 
730° F 

“ages 50 sef. per pound of 
removed 


Hydrogen consumption av 
sulfur 


Hydrodesulfurization is also inher 
ent in the Esso hydrogenation proc 


SS 


Anglo-Iranian Oil Company has put 
into operation a hydrodesulfurization 
process 


which 


Autofining,’ 
independe nt of outside hy 


named 
drogen supply and relies on a con 
trolled dehydrogenation of naphthenes 
in the feed to furnish the hydrogen 
requirements of desulfurization, This 
employs the cobalt-molyb 
date-alumina catalyst at 700-800° F 


proce 5 
pr 


and 50-200 psig. pressure The op- 
timum space velocity depends on the 
degree of de 


sulfurization required but 


is below 10 vol. vol. hr. and usually 
about 3 vol./vol. hr The higher the 
sulfur content of the feed, the high 


is the operating temperature nec- 


essary to supply sufficient hydrogen 
lied to gas 


oils but less efficient and ha hort 


The process can be app 


er on-stream cycles than the exce 

of 1000 hours obtained with light 
naphtha With diesel oils, for in 
stance, regeneration 1s 


200-400 hour 


required every 
Product 


high. The major loss is that due to 


recovery is 
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the removal of sulfur Any losses 
due to the small gas yield and lay- 
down of carbon on the catalyst are 
usually less than 0.1%) by weight. A 
small increase in API gravity usual- 
ly results in a volume 
approximately 100% Highest desul 
furization and longest catalyst life 
are realized with hydrogen recycle 
rates in excess of 2000 sq, ft. bbl. A 
commercial Autofining unit is in op- 
eration at the Llandarcy, Wales, re 
finery of National Oil Refineries, Ltd 


recovery of 


Hydrogenation of Residues, Gas 
Oils and Lubricating Oils — Selective 
hydrogenation of petroleum oils is 
carried out under specific or selective 
conditions for different 
boiling range and properties A 
virgin heavy oil, for instance, is hy- 
lrogenated in several stages, of which 


produc ts of 


the first is operated at comparative 
ly low temperature (750-900° F.) 
Hydrogenation takes place in liquid 
phase The catalyst used in this 
stage may be in a fixed bed of gran 
ules or pellets or may be powdered 
ind slurried with the feed, depend 
ng on the coke forming properties 
of the feed Product from the first 
tage is fractionated into gasoline, a 
middle oil boiling up to 660° F. and 
residue The residue is recycled to 
the first tage The middle oil or 
virgin feed of the same boiling range 

hydrogenated and cracked in a 
second stage in vapor phase at ten 
peratures up to 950° F. in the pres 
ence of fixed bed catalysts Pre 
sure in both stages may range from 
3000-10,000 psig. 1) 


Hydrogen consumption is very ap 
preciable Low specific gravity 
gasolines contain about 84.5% C and 
15.5°, H, while feed 
cific gravity 0.92-0.94 have &8.50, C 
ind 11.5°7 H 
of this charge into hydrogenated gas 


stocks of spe 


Theoretical conversion 


about 5 wt. “% 
hydrogen or 0.5°) for each 10% 


oline would require 
gas 
Actual consumption is 
larger due to the inevitable forma 
tion of low molecular weight gases 
ind exceeds 1000 cu. ft./bbl. of feed 


oline formed 


Catalysts used in either stage must 
not be ulfur sensitive This rule 
out the ise of noble metals and 
particularly 
n connection with halide as a pro 


others Tin compounds 





Table 2—Hydrogenation of 
Cracking Tar in Liquid Phase 


heed Product 





moter, halogen and certain iron com- 
pounds such as ferrous sulfate have 
been found effective as catalysts in 
Slurry type operations and are used 
in concentrations of 0.1-1°),(° ) 
Combinations of hydrogenative and 
cracking catalysts are employed in 
fixed bed operation rhe cracking 
component is used in excess and 
serves both as support and catalyst 
The most important commercial cat- 
alysts are oxides and sulfides of mo- 
lybdenum, tungsten, vanadium, zine, 
iron, cobalt and nickel alone or in 
combination Zine oxide, alumina 
ind magnesia are frequently used as 
promoters The composition 
and method of preparation of the 
catalysts is, of course, of prime im- 
portance 


exact 


Cost of a plant for the conversion 
of residual fuels to gas, gasoline, gas 
oil and fuel has been estimated at 
$1800-2000 per daily barrel of prod 
uct based on June 1949 market 
prices.('! A pay-out time of 4-6 
years in the Midwest and 5-8 years 
in the Atlantic coast area is 
aged Cost of 


envis 
hydrogen for this 
plant is calculated for generation by 
the water-gas hift 
plant 1s 


reaction The 
designed for residual oil 
feed and operation at 10,000 psi. pres 
sure because, at this 
cracked 


pressure, 
residues can be processed 
with high throughput and yield, re- 
gardless of type and origin In many 
cases, lower pressure operation would 
be more economical The feed is 
assumed to be of 1.02 specific gravity 
(7° API) with a viscosity above 300 
SSU at 122° F. and a total sulfur, 
nitrogen and oxygen content of 4% 
Plant capacity is 16,500 bbl. per cal- 
endar day Slurry type 
with 1° 
and fixed bed operation over tungs- 
ten-nickel 


operation 
eatalyst in the first stage 


sulfide on alumina in the 
projected Total 
products of 17,200 b/d are expected, 
comprising 2960 bbl. gasoline, 12,340 
bbIs. diesel fuel, 660° bbl propane, 
670 bbl. butane and 570 bbl. fuel oil 


second stage i 


Liquid Phase Hydrogenation 


It the primary function of the 
liquid phase catalyst to minimize a 
phalt and organic solids in the hy- 
drogenation product Its essential 
to promote the hydrogena 
tion of these compounds in order to 
render 


function is 
them into thermally le 

stable form, and to bring about the 
mmediate hydrogenation of the un 
iturated molecular fragments from 
the plitting which may 
tendency to recondense into 


reaction 
a“ 
molecular compound Con 
compounds are thus par 


genated and split in the 


vity of the cat 
econdary and it 
ortant only that excessive 
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Use of By-Product Hydrogen 





to gaseous products be cient desulfurization to give low sul 
High hydrogen pressures fur gasolines om cracking is inci 
required in this step because of dental. Installation of a 20,000 bbl 
(1) the higher solubility of hydrogen day Hydrofiner has just been an 
n il at higher pressures (2) nounced by Esso Standard Oil Co 
thermodynami consideration and The conve , f low-grade lubri 
}) the formation of hydro-aromati« ing into high grade 
ompounds which in turn are hydro . an be performed at about 
yen carrier Results of liquid phas« ' Kk Avamaticesn are tran 


hydrogenation of a cracking tar are formed partially hydrogenated 
i tl | ) ) le y ‘ mt AaveCau 


mou ‘ ) ‘ 
' nin Table 2 iromat sulting in an increase in 
API pri ) 1d = Visecosity inde? 
> — 
Vapor Phase Hydrogenation Resins and asphaltic materials 


hydrogenated and 80-90°7, of the sul 
A tremendous amount of work ha 5 des ‘ ; : : 
fur is removes coke 18 improved and 
been done on the hydrogenation and : : : - 
Conradson Carbon lowered. Degrada 
hydrocracking of gas oils (either vii = 
. lon te rasoline ane va oll oceur 
catalytically cracked or from : : ; . ‘ : 


vith a hydrogenated lube oil yield of 
ibout 70", of d The product is 
of lower viscosity than the feed due 
to splitting off of ide chains A 
typical comparisor *s given in Table 


fue hydrogenation ) in vapor 
ver fixed bed catalyst 

large volumetric yields, usually 
exceeding 100 vol. ©), of gasoline are 
obtainabl The gasoline is of low 
octane number, rich in naphthene F 
and lends itself to catalytic reform The technology of high presure hy 
ng Hydrogenation is carried lrogenation has also been applied t 
out at 550-950° F. and 3000-10,000 hydrocarbon of non-petroleum «de 


} ] 


lepending on product distribu rivation uch a shale oil. The 


red and on economic consid high sulfur and nitrogen content of 


Hydrogenation of middle hale oil can be reduced to levels 
to be weighed as an alter compatible with catalytic cracking at 
o catalytic cracking with it relatively mild conditions, e.g. TOO 
vestment cost Hydrogena ‘70 F. and 3000 psi, at a liquid hour 
refractory catalytic cracking ly space rate of 0.5 over an undiluted 
«ks has been considered a tungsten-nickel ulfice catalyst at 
of reducing their refractis minimum oft cracking occurs and a 
catalyst life of about 6 months can 


be realized 
Workers at the U. S. Bureau of : eT 


Mines‘! have describéd a small 
plant for the hydrogenation of an 
il of 167-630° F. boiling range con An attempt has been made to enu 
taining 896°, C, 86% H, 1.3% O merate and review a limited num 
o4 N and 0.16%) S A chromia ber of the many suggested uses of 


Conclusions 


molybdena-zine catalyst supported on hydrogen which are deemed to be of 
HF activated Fullers’ Earth is em interest to the present day refine: 
ployed at 932° F. and 9000 psig. and The feasibilty of each of these appli 
converts the feed at a space rate of cations will to a large extent depend 
1 Kg. oil liter catalyst/hr. to 46.4, on economic considerations which 
isoline of 79.8 F-2 clear octane rat may vary from refinery to refinery 
ng and 4.2 ( to C, gases per pass ind on the volume of by-product 
2.48 hydrogen is consumed hydrogen available 


Hydrogenation of a_ catalytically rhe increasing need for finding 
cracked cycle stock") can be car new and profitable outlets for heavy 
ried out at pressures as low as 750 stocks and the increasing tendency 
p and 1 therefore, an attractive to utilize higher sulfur and nitrogen 
peration Even with only partial crudes will no doubt cause more and 
aturation of the cycle stock, a reac more serious consideration of nydro 
tion product is obtained, superior to genative processing in the future 
virg 


wteristics and which gives less car 


rin gas oil in its cracking char 


Keferences 
bon lay-down at equivalent conver 


on than the virgin gas oil Suffi 





Table 3—Hydrogenation of 
Lubricating Oil 


Peed Product Peed Product 
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specialization gives you 
“Tops in Quality” 


SEAMLESS — MECHANICAL — PRESSURE — CORROSION RESISTANT 


| Carbon § Chrome > Moly 
Carbon 1 Moly ’ Chrome 1) Moly 
| 1/4, Chrome '/y Moly & Chrome > Moly 
1 Chrome '/2 Moly 8 Chrome 1 Moly 


TYPICAL 


1'4, Chrome > Moly 9 Chrome 1 Moly 
ANALYSES: : : 
s s | 2 Chrome '/> Moly sO) Nickel ©) Nickel 


2', Chrome t Moly 5°. Nickel 9€) Nickel 
AISI Types: 404-421-4347-4316-409-410-405-410-4 40-44 4-446 


Analyses to meet conditions where heat, corrosion, pres- 
sure and structural strength are involved. 





SIZE RANGE — : : 
1/4, to 6 inches O.D. wall thickness .045 to 1.000 inch. 
WALL THICKNESS: —_ : 


TYPICAL Pressure tubes Superheater tubes — Condenser 
APPLICATIONS: tubes — Still tubes Evaporator tubes Barrel 


tubes Oil-well Pump Barrels Mechanical tubes 





Aircraft tubes Propeller tubes Rollers for 


Transmission Chains. 


The heating, piercing, rolling of 
seamless tubes ts controlled at every 


step for uniformity, close tolerance 


Globe engineers 

gladly give you the 

benetit of = specialized 
knowledge of stainless steel 
tubing in a wide range of 
services and applications 


to improve your product — WwW" N you specify Globe, you get 
to cul costs 


uniform high quality alloy 

steel tubes, the product of highly 

TO BE SURE... developed production facilities and 
SPECIFY GLOBE specialized quality controls and methods. All Globe tubes are 


thoroughly inspected and closely held within tolerance specifi 


| cations. Write for the Globe general catalog. 


° . . icaqgo * Cleveland * iladelphia * $ ovis * New York 
LOBE STEEL TU BES CO Milwaukee 46, Wisconsin Burst. “1sr<s'e"teossen @ Sem troncinee * Glendole, Cel 
. } ‘ . . : . 1 





PFAUDLER GLASSED STEEL combines the corrosion 
resistance of glass with the working strength of steel 


This weapon might help 


lick your 
petroleum or 
petrochemical 


corrosion problem 


lo win your war against corrosion, you need 


equipment with high resistance to acids and alka 
lie impregnable to the corrosive effects of petro 
leum and petrochemicals 

Chances are that Pfaudler glassed steel can pro 


vide the most efficient, longest lasting and there 


fore most economical solution. It is the most 


durable and versatile material of construction for 
chemical processing equipment. ‘To give it these 
outstanding qualities, it is fused and tempered in 
pecially de 


to [600° EF 


signed furnaces at temperatures up 


RESISTS BOTH ACIDS AND ALKALIES 


Even at elevated temperatures and pressures, 


Piaudler glassed steel is resistant to all acids except 
Pfaudler 
it handles alkaline reactions 
within the range of pH 12 and up to 212° F 

lts smooth 


rivantage 


hydrofluori And now with the new 


A/kaii-Resisting glass 


easy-to-clean surface has all the 
sof leboratory glassware. Polymers will 


not adhere to it, and its 


high chemical resistance 


prevents contamination of the product 


THE PFAUDLER CO. 


~etl§ 
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m= a 
« “A - 
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ab 
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~~ j 
Sad * 
~«< at 
THE PHILLIPS PETROLEUM COMPANY combats 
corrosion with Pfaudler glassed 


steel reactors at its 


petrochemical pilot plant in Bartlesville, Oklahoma. 


PRE-ENGINEERED DESIGNS 
Pfaudler makes a wide range of standard glassed 
steel equipment. Reactors can be equipped with 
highly developed agitation for almost 


lem. They can also be 


any prob 
jacketed for heating and 
cooling. Capacities of standard chemical process 
models range up to 3500 gals.; and up to 8300 gals. 
in custom-built units. Capacities up to 30,000 gal- 
lons are available for storage 


Pfaudler offers 


purposes. And 
a complete line of 
fittings 


cessories. In addition 


glassed steel 
valves a condensers 
Pfaudler’s 
neering experience is reflected in quality alloy fabri- 
cation 


pumps and other ac 


Corrosion engi- 
heat exchangers, pressure vessels, columns 
and in precision machinery, such as high-speed 
filling machines 
PFAUDLER PROCESS ENGINEERS are qual- 
ified to relate your desired end results to the 
known performance of standard or custom-built 
glassed steel units. They are also prep ired to offer 
special design and development ideas 

For further information, write for our general 
catalog. 


ROCHESTER 3, N. Y. 





ACETIC ANHYDRIDE UNIT Jem 


ee 


te 
ae eo y 
= 


2 PURIFICATION UNIT 


a 


TEXAS PANHANDLE PETROCHEMICAL PLANT produces acetic acid and 


derivatives, methanol and acetaldehyde from butane; 


soon Will make vinyl acetat: 


Air-Oxidation of Butane 


New Celanese process used in Pampa plant 


Ft 


TROLEUM 


to make acetic acid, allied products 


By D. P. THORNTON, Jr. 
Southwestern Editor 


I ATEST developments in the air-oxidation of 
4 natural gas hydrocarbons for petrochemicals 
synthesis are illustrated in the new Pampa, Texas 
plant of Celanese Corp. of America 

Utilizing 95% normal butane (up to 5% con 
2.5% isobutane and 2.5% C, and 
heavier are permissible, also propane) as a charg 
ing stock, the plant will produce 1.8 million |bs 
weekly of glacial acetic acid as a principal prod 
ict. Capacity is installed to convert all the acid 
to acetic anhydride (1.53 million Ibs. weekly) 

Methyl alcohol, acetaldehyde and acetone ar 
)-products with acetic acid. Shortly to go into op 
eration is a vinyl acetate unit rated at 30 million 
lbs. annually, deriving part of its raw materials 
from Celanese’s Chemcel plant at Bishop, Texas 

Already in operation on a relatively small 
scale is a “utility unit,” the principal products 
initially to be propionic and butyric acids, and 
sobuty! acetate. It also will be used to isolate 
and purify small quantities of other oxygenated 
petrochemicals accumulating from time to time 
in the rejects from major plant units, thus mini 
mizing the waste disposal problem 

There are a number of “new” or unusual fea 
tures at the Pampa plant 


taminants 


New Onxidati.n Process in Use 


The oxidation process itself is new, although 
details have not been disclosed, and was devel 
oped by Celanese in its Clarkwood, Texas research 
center. It definitely differs from the method 
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used at Chemeel, Celanese’s first petrochemical 
plant, although it produces similar products 
with one notable exception, The principal obvious 
difference is that formaldehyde is not a reaction 
product at Pampa 

Neither is Pampa necessarily a smaller edition 
of the Chemcel plant, for Pampa's acetic acid 
production actually exceeds that of the Bishop 
plant. Bishop, however, produces a greater variety 
of products and its total production of all chemi 
cals is larger than at Pampa 


“Why" Located in Pampa? 


The second unusual point about Pampa devel- 
ops from a question usually asked by visitors 
“Why a chemical plant in the midst of the ‘high 
plains’ where rainfall is scanty, far from con- 
suming centers?” It is well away from other 
Celanese plants where at least one fourth (in 
dollar value) of the combined acetic acid produc- 
tion of the Pampa and Bishop plants will be used 

The reason is predicated first upon the fact 
that a number of possible sites were surveyed be 
fore Pampa was selected— along the Gulf Coast 
from Brownsville to New Orleans, Western Kan 
sas and Oklahoma, and other parts of Texas and 
Louisiana. Pampa was selected because of its 
location particularly with respect to the famed 
Hugoton gas field for uninterrupted fuel supply as 
vell as nearby sources of butane, availability of 
high quality labor in the vicinity, and adequate 
rail transportation, Other important factors, such 
as land costs and electric power supply, likewise 
were favorable 

The high plains area is commonly considered 
arid but the region is by no means a desert 
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Air-Oxidation of Butane 

















REACTION UNIET oxidiz butane to acetic acid, methanol and ace 
ing nitrogen is expanded through 








oars — _ 3 = ‘ : a 


PURIFICATION UNIT separates glacial acetic acid, methanol and acetaldehyde from reaction products. Bases of distilla 
tion columns are enclosed in building to prevent freeze-up of glacial acetic acid 
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Air-Oxidation of 




















PROCESSING SEQUENCE of the Celanese plant at Pampa 


Water in 
had by drilling 
feet. Irrigation 
the area 


may be 
hundred 


spreading in 


ampie quantities 
down a few 


also is 


Air-Cooling Used Extensively 
Mindful of this 
ered air-cooling in 


Celanese consid 
process design. In 
Pampa plant has an 


extensive installation § of 


consequence the 
unusually 
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costs 


air-cooled exchangers. Actually, en 
gineers point out that for the 
plant, water vs. air cooling 
were virtually a standoff at a 160 
F’. fluid outlet temperature 
parison takes into account 
vestment pumping 

and maintenance 
period of time Sut 
reduce the 


Pampa 


costs 


This com 
initial in 
and treating 
costs over a 
air-cooling does 
water 


plant's needs and 


helps show that the company is con 
siderate of its present and 


community responsibilities 


future 


Sieve Trays Used Throughout 
A third 
Pampa is the 


tion to have 


unusual that 

first installa 
all its distillation towers 
utilizing leve another devel 
the Clarkwood Research 


feature is 
Celaness 


trays 
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Air-Oxidation of Butane 





ntribu 
Other 


ur enyineect 

the B 
mmnipany nstallation ave a few 
them 


When the question 


m tr 


hop 


umn using ana nore are 


mverted 


n internal ome up 


k 
ro maintenance reasons or be 


changed proce require 


Celanese ha leveloped a standard 


irrangement for perforating these 


column diameter and 


distillation 


ray based on 


anticipated loading for 
ab orption and extraction 


of the fact that 


Reyardk 


vapor and liquid 
with 


tance 


loads will change in distillation 


wtual « tion, for in 
identically for a 
holes 
installation 
indi 
may be ad 
Tray 
adjusted to pro 


HuMmMmn po 
iil are fabricated 


The 
blanked out 


ven column exce are 


then during 
to compensate for anticipated 
and 


necessary 


idual 
usted 


tray loading 
later if 
ing likewise 
Vide for 


ven tower 


spac 
may be 
surface 
height 


ults have 


more exposure in a 
been very sati 
product 
operating 


factory 
i to 


ontrol 


quality of ease ot 


and flexibility 


Sieve inherently less ex 
comparable 


trays 


trays are 


pensive than designs in 


onventional 


Processing Sequence 


The proce at Pampa starts 
butane. Air in 
brought to a 


centrifugal 


with 
large 
battery of 


ir and normal 
quantithe 1 
multistage compressors 
through a train of carefully arranged 

lters, for this Texas Panhandlk 

well known for 
high 


further treatment 


areca 
ils sand-storms and 
Vira Compressed it receive no 
before 

controlled 
Vapor It is 


nitrogen 


mixing un 
ler ‘ 
with 


arefully conditions 


butan unnecessary 


The oxidation 
Lt hop i 


ise similar 


process, like that at 
nature an 
there 
the comparison is reported to end. De 
veloped by Celanes« 
at Clarkwood 


are Said to 


catalytic in 
raw materials, but 
research center 
Texa the 
involve a 


conditions 
reasonably 
high pressure and “mild 
Formaldehya i 
product in the process 
Bishop, is significantly 
Special alloys 
ire used for 


te mpera 


ture major reac 


tion used at 
absent at 
Pampa where needed 


eorrosion resistance and 
contamination 
withstand 


pressure 


to avoid product 
rather thar to 
’ 


temperature and 


reaction 


A Celanes: described by 
Walker and perhaps the 
the oxidation reaction used at Bishop 
albeit probably with modifications 
typical conditions as 
One part (by weight) of 
por preheated to 572° F. is mixed 
with 34 parts steam and five parts 
air at about 752° F., and 300 to 400 
psi rhe reaction is quenched with 
water after approximately one second 
and the reaction products scrubbed 
with water Product yields from 100 


patent 


basis ot 


‘ives follows 


butane va 
n7o 


butane are given as 15.2 Ibs 
naldehyde, 19.6 lbs. acetaldehyde 

acetone, 19 lbs. methanol, 1 Ib 
butanol and 11.4 lbs 
(unidentified), for a 


produc ts 


i ib 
propanol, 0.5 Ib 
reanic acias 


al of 73.7 Ibs. of 


believe that op 
Pamp: 
the cat 
than used at Bishop 
likely longs 
proportion of aceti 
higher thar 
acids in the 


There 3 reacon to 


erating pres higher at 


a | ure 1s 


the temperature lower and 
alyst different 
The re 
it Pampa 
icid alone is 
stated for all 


proc ‘ 


idence time 1s 
The 
definitely 
organi 
arher 
that the 
to'erate 


Celanese official say 


Pampa installation can more 


than the few maximum ol! 
propane encountered in the mixture 
used While pointing out that 
the Pampa design would not operat 
atisfactorily with a feed stock that 
was predominantly propane, the same 
designed for 
process 


percent 


now 


basi can be 
those conditions Moreover 
equilibrium with a butane charge can 
extent that more 
such as 


pro e's 


be displaced to the 
of the 
propionk 


higher organic acids, 
and butyric, can be 
will Market demand 


dictate proportions of these materials 


pro 
duced it will 


to be made in future 
chemical 
gas and 


pure n: 


Following the reaction 
from the tail 
essentially 


ire recovered 


the final vapor 
atmosphe ri 


ruse 
gu 


through 


trogen and rare 
is vented to the atmosphere 
drive the 


used to fans on 


the air-cooled exchangers 


turbines 


some of 


Product Purification 
The 
action 


the purification 


aqueous solution containing re 
next is pumped t 
Here the bases 


products 
unit 


PLANT MANAGER 
John F. Frick. First 
plant were put on stream 
mber; official opening held 


at Pampa is 

units at the 
last Nov 
May 7 


of the 
pumps 


distillation « process 
heat exchangers and the lik: 
are enclosed within a building, the 
central aisle of which left free for 
The 


acia 


olumns 


enclosure 

which 

from 

with- 
Glacial 
azeotropk 
distillation and the entire purification 
products 
central con 
exten 


maintenance 
prevents 


access 
glacial acetic 
has a freezing point of 16.7° C 
olidifying in the 


out using 


equipment 
tean tracers 
acetic acid is produced by 
operation for all reaction 
arried on from a single 
trol Conventional but 
ve instrumentation is 
Pure products are pumped 
column rundown tanks to 
and shipment or to the 
vinyl acetate 
units 


room 
employed 

from 
storage 
acetic anhy 


dride and special prod 


ucts 


information for the aceti 
anhydride unit has not been disclosed 
plays a part in the 
its purpose is officially 
common method of 
product is to 
with ethanol or 
odium 
terials is 


Process 
Lime process but 
unstated A 
producing this 
acetyl chloride 
acetyl chloride with 
None of these ma- 
known to be made at 


react 
acetate 


Pampa 
information 1s 
production of 
the fact that 
materials are re 
Bishop plant 
expected to be 


Likewise process 


the 
beyond 


not available for 
inv! acetate 
the 
from 
struction 
pleted by 


raw 
the 
was 
July 1 


some of 
ceived Con 


com 


The 
name implies 
ufacturing 
atively small quantities as compared 


special products” unit, as its 
will be 


specialty 


used for man- 


products in rel 


ith the main plant production units 
Actually, it is primarily a utility di 
tillation unit equipped, as one of th 
plant engineers puts it to be used 
for any number of things, such as 
by-products recovery or preparation 
of derivatives of by-products.” Initia! 
from the 
propionk 
isobutyl 


ly it is processing bottoms 
purification unit 
ind butyric 
acetate 

Plant 
000 Ibs 


making 
acid as well as 
auxiliaries include three 125 
per hour boilers operating at 
dual and 
purification well-equipped 
machine shop, depart- 
ment and warehouse Plant 
and office personne! 170 at 
present 


600° psi., water treating 
system, a 
maintenance 
facilities 
number 
Among interesting features of con- 
struction are the extensive use 
paint (“Bitumastic’) to 
corrosion and the 
utility lines The 
red for fire lines 
green for 
acid and 
for butane 


of as 
phaltic-base 
minimize use of 
color-coding for 
color code includes 
blue for 
cooling 

caustic 

lines 


domestic water, 
yellow for 
and 


water 


lines, orange 
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Table 1—Probable Waste Waters from Petrochemical Industries 


PROOESS 


Aidehydes and alcohols, via the 
OXO process 


Since crude 
by conventional facilities, still slops probably contain some 


EXPECTED WASTE 


alcohol mixtures are purified and fractionated 


soluble hydrocarbons and traces of aldehydes 


Hydrogen yanide from natural 
Kae and ammonia 


Chiorinatior f methane and 
ethylene 


Acetylene via 
hydrocarbons 


Ethylene and 
therma 


propylene 
cracking 


Polymerization and alkylat! 
cluding 


Water slops 
some HCN and soluble unreacted hydrocarbons 


Probably 
hydrocarbons 


Water wastes may contain caustic soda 
benzene 


from steam stripping of HCN may contair 


Contaminated water wastes, apparently oll 


minor amount of waste water containing soluble 


Probably some waste water containing soluble hydrocarbons 


hydrocarbons ir 
derivatives, and some catalyst such as 


phosphoric acid or aluminum chloride 


oho} from olefina via 


fates and hydrolysis sodium 


Probably substantial amounts of waste water 
sulfate, polymerized hydrocarbons, and ethyl, iso 


containing 


butyl alcohols 


Ethylene and propylene oxide Possibly 
and glycols from ethylene and 
ethylene oxide and propylene 


Ketones via dehydrogenation of 
alcohols (production of ace recy 
tone and MEK) 

Synthetic glycerol from propy 

lene 


Aldehydes and alcohols by hy Organi 
drocarbon oxidation 
Butylenes and butediene 
butane and butylene 


Vmount 


omat atalyt 


Apparently 
f 


acids formaldehyde 


methanol, higher alcohols 


substantial amounts of waste water containing 
ilcium chloride, polymerized hydrocarbons, ethylene oxide 
ethylene dichloride, glycols 


no significant amount of waste water because 


Probably distillation slops containing hydrocarbon polymers 
chlorinated 


hydrocarbons, glycerol, sodium chloride 


icetaldehyde acetone 


of waste water is probably smal! but contatr 
soluble hydrocarbons 


ndensate water may contain catalyst aromat 


ing rons hydrogen sulfide, and ammonia 





the fire pump supplying the fire sys- 
tem throughout the plant 

Lime and a coagulant are used in 
the water treatment plant for selec- 
tive calcium carbonate removal in a 
high-rate upflow sludge contact type 
treating unit. The effluent from this 
treater is divided into two parts, One, 
the cooling tower supply is stabilized 
with sulfuric acid under controlled 
pH conditions and then pumped di- 
rectly into the cooling tower system 
without filtration. The other is sta- 
bilized with carbon dioxide gas, 
chlorinated and filtered. This is the 
domestic and boiler house supply 

The chemical feeders are propor 
tionally controlled from the raw 
water meter which also proportions 
the sludge removal from the unit 

It is interesting to note that the 
use of carbon dioxide for the sta- 
bilization of the domestic and boiler 
supply water results in a substantial 
savings in chemicals at the demin- 
eralizers located at the boiler house, 
as compared to the use of sulfuric 
acid for stabilizing this water 

Another unique situation arose be 
cause of this plant’s location and, of 
course, that was waste disposal. The 
extraction of chemicals from petro 
leum by adsorption, fractionation, 
polymerization, isomerization, oxida- 
tion, chlorination, or other means, 
nearly always presents a _ waste 
treatment problem, especially so in 
a rich farming area with no means 
of dilution in the receiving stream 
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In the past, most petrochemical 
plants have been in conjunction with 
refinery operations and the contribu- 
tion of wastes from these has been 
very small in comparison with the 
wastes from the refinery; therefore, 
they have not been the problem they 
would have been if the petrochem- 
ical plant had been located away 
from any other allied operations 
Too, because of the wide range of 
chemical compounds that may be 
manufactured from petroleum, each 
plant would have a separate waste 
disposal problem. 

Table 1 shows the petrochemical 
processes discussed by Kiddoo™) and 
our own notation on the waste water 
Which might be expected. We em- 
phasize that these are postulated 
wastes based on the processes in- 
volved. However, there should not 
be too much question as to the con 
taminants which can be expected to 
occur for the various processes. The 
question is rather the concentration 
in which they will be found in the 
waste water and the total quantity 
of the water wastes which must be 
handled 

As shown in the table, the organi 
materials which may be expected in 
the waste water from petrochemical 
industries vary widely in composi- 
tion from saturated and unsaturated 
straight chain structure to aromatics, 
naphthenes, and oxidation products 
such as aldehydes, alcohols, and 
phenolic compounds It is possible 


that in some cases there may also 
be floatable or emulsified oils which 
must be disposed of before discharg- 
ing from the plant. Where insoluble 
hydrocarbons are encountered in a 
particular process, oil-water separa- 
tion would be provided locally to 
minimize loss. 

The tabulation indicates that waste 
water from some of the processes 
may contain in addition to the or- 
ganic compounds, some _ inorganic 
materials such as ammonia, hydro- 
gen sulfide, caustic soda, sodium sul- 
fate, sodium chloride and calcium 
chloride from washing and neutral- 
izing steps. Some of the waste water 
contains small amounts of catalyst 
such as phosphoric acid or aluminum 
chloride. 

Content of these inorganic mate- 
rials in reasonable amounts will not 
introduce serious difficulty when suf- 
ficient dilution results from mixing 
with rather large volume _ water 
wastes. If considered desirable, 
waters high in hydrogen sulfide or 
ammonia can be treated by steam 
stripping to remove them. Alkaline 
sulfide in solution may be oxidized 
to thiosulfate by the action of air 
and steam. These processes are gen- 
eral practice in petroleum refineries 
and have been mentioned by 
Weston.) 

In the manufacture of hydrogen 
cyanide from natural gas and am- 
monia or in the manufacture of 
acrylonitrile, there may be some 
waste waters containing cyanides 
As in the metal plating industry, cy- 
anides may be oxidized to the com- 
paratively innocuous cyanate or oxi- 
dized completely to carbon dioxide 
and nitrogen For this purpose, 
chlorine is usually employed. 

For disposal of soluble hydrocar- 
bons, biological treatment may be 
employed, Their resistance to this 
manner of treatment varies accord 
ing to chemical structure. Some are 
probably almost completely resistant 
to oxidation by this method, but it 
must be remembered that for the 
same reason, they will also show no 
B.O.D. (biological oxygen demand) 
Soluble hydrocarbons with such re- 
sistance to oxidation would probably 
cause no difficulty when discharged 
into public waters in the concentra- 
tions in which they would normally 
be present 
aldehydes, and al 
cohols have been oxidized by bio- 
logical treatment such as trickling 
filters and activated sludge processes 
Too, aromatic hydrocarbons or phe 
nolics can many times be handled 
by biological oxidation Reference 
to this latter work was presented in 
an unpublished paper by Eaton, 
Evans, & Kominek.' Phenolics 
have been satisfactorily handled by 
coal adsorption technique as de- 
scribed by Gutzeit.' 


Organic acids 


PETROLEUM PROCESSING, July, 1953 





Petrochemical Water & Waste 





In the Tuscola plant, because nat- 
ural gas is the raw feed, all prod 
ucts will be of the lighter hydrocar- 
bon variety and therefore it is safe 
to assume that no heavy oils, phen 
similar wastes would occur 
as in other types of petro-chemical 
plants. Here the principal wastes are 
sulfuric acid, some caustic, boiler 
blowdown, and domestic sewage, all 
of which add up to approximately 3 
MGD of wastes for treatment and 
disposal. 


ols or 


Three separate collection systems 
for the waste were constructed: one 
for the collection of wastes from the 
garage and maintenance shops; a 
second for the collection of domestic 
sewage from the administrative area 
and operation buildings; and a third 
for the collection of industrial wastes 
throughout the entire area. 

Wastes from the maintenance 
shops and garage are the only ones 
containing heavy oils and they flow 
by gravity into an API separator 
where the oil is removed to a burn 
pit for disposal. 

Domestic sewage is collected at a 
lift station from where it is pumped 
to the sewage treatment plant con- 
sisting of an Imhoff tank, trickling 
filter, and final tanks. Recirculation 
is provided around the trickling fil- 
ter. The effluent from this plant 
flows through a weir measuring box 
before joining the industrial waste 
treatment plant effluent in the main 
outfall sewer. 

Industrial wastes are collected from 
the various sections of the plant and 
flow to a pump station where they 
are pumped to the waste treatment 
plant located adjacent to the water 
treatment plant. These wastes are 
essentially sulfuric acid, 
down 
Lower 
caustic 


boiler blow 
demineralizer wastes, cooling 
blowdown and waste 
with some light volatile oils 


some 


The treatment plant consists of a 
» MGD high rate upflow sludge con 
tact unit identical to that used in the 
treatment of water excepting the rise 
rate within this unit is much 
than used in water treatment 

Wastes pumped to the treater ar 
metered and this meter proportions 
the coagulant in accordance with 
flow. Located at the inlet of the unit 

a pH sampling pump and pH ce 
or control and the addition of lime 
When required. The precipitated cal 
clum carbonate 


trom the water 
treater is pumped to and mixed with 
the waste enters the 
treater advantage have 


tream as it 
Definite 
been shown in other application 
this method. The calcium carbonat« 
neutralize the acid of the 
Waste as well as absorb any oil car 


acts to 


ried over from the process areas 
The results of such treatment ar: 
that the pH of the effluent is con 
trolled within safe limits and the su 
pended solids and oil will be redu 
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to a value for safe disposal within 
the river 

After treatment, the effluent flows 
through a 24-in. outfall sewer and 
is joined by the effluent from the 
sewage treatment plant. The com- 
bined streams pass through a weir 
measuring box before they enter the 
Kaskaskia River below the water in 
take 

The solids from both waste and 
water treatment processes are 
pumped into sludge lagoons where 
they are decanted and held for dry- 
ing. They are disposed of by me- 
chanical means. The sludge lagoon’s 
capacity is sufficient to hold a year's 
accumulation at maximum rates of 
treatment 

3ecause of the quantity of acid 
continuously dumped and the dis- 
patching of wastes, this plant will 
always be treating an acidic waste; 
therefore, provisions have all been 
made to this end and none have been 
made for acidifying a caustic waste 


Several unusual design problems 
were encountered in the design and 
construction of this plant. Some of 
these would not be possible except 
Where building an entire new plant 
such as this; however, 
of their effect on simplification of 
structure and manpower should be 
given considerable study in any proj 


others because 


sistant to acid, alkali and heat; and 
the size of the lines for pressure 
piping were such that it was not 
possible to use commercially avail- 
able resistant metal or lined piping, 
fittings, and valves. Therefore, it was 
necessary to use corrosion-resistant 
piping, fittings, and valves and to 
use corrosion-resistant coatings on all 
basins, and equipment. 


The waste treatment plant is so 
designed that the effluent may be re- 
turned to the reservoir, if necessary, 
and is chemically acceptable. The ba- 
sin is also arranged in layout and 
construction so that in the event 
more water is necessary in the fu 
ture, it may readily be adapted to a 
water treatment unit with construc- 
tion of new waste treatment facili 
ties. 


The design of a plant for the treat- 
ment of petrochemical wastes re- 
quires a full and careful study of lo- 
cation, processes, wastes, and coordi- 
nation of operations. After these have 
been evaluated, then a proper and 
adequate plant can be constructed 
at the most economical costs. 


In closing I would like to acknowl 
edge the help and cooperation of the 
National Petro-Chemicals Corp., Il- 
linois State Board of Health, and the 
Industrial Water Supply Co., who 
will operate this plant, and the many 


ect. They are as follows others in the field of waste treatment 


1. The combining of the three treat whose advice has been most helpful 


ment plants, ie., water, waste, and 
sewage, locating all in one small 
area which allows these plants to be 
operated with a 
sonnel 

2. It also provides for 


preceding article is a slight revision of 
Treatment of Petro-Chemical 
by C. O. Huntress, J. F, Pritchard 
Kansas Cl Mo and presented at 
Industrial Waste Conference, Purdue 

y Lafayette, Ind May 4-6, 1953 


minimum of per 


savings in 
chemical storage and building spac 

3. Utilization of sludge from wa 
ter softening process tor treatment 


of wastes 


References 
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te Control At Oil Re 
The volumes of wastes and their Engineering Progress 
nature presented problems which re 
quired thorough study; namely, the 
sewer jointing compound on the in 
dustrial waste sewer had to be re 


Kominek unpublished 
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* ©. Huntress has been chief design en 
gyineer, Industrial Waste Treatment Division, 
J. F. Pritchard & Co., Kansas City, Mo 
since 1952 

A 1936 graduate of the University of Mis- 
souri with a B. S. in Chemical Engineering 
Mr. Huntress was associated with Phillips 
Petroleum Co.. Bartlesville, Okla., from that 
time until 1943, and was concerned with the 
field 


( 


treatment and disposal of oil brines 
and water production problems 
mm 1943 to 1946, he was with Infilco 
in sales engineering in the southwest 
t. Between 1946 and 1950, Mr. Huntress 
served the community of Bartlesville as city 
and then returned to Infileo until 
when he joined Pritchard in Kansas 


manager 
1952, 
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SCHEMATIC DIAGRAM shows how ethylbenzene is made from ethylene 
and benzene in new Williams Plant of Koppers at Pt. Arthur, Texas 


How Koppers Makes Ethylbenzene 


Reacts ethylene from Gulf Oil and benzene 
to produce 90 million Ibs. annually 


oor rHE mountain cannot com: was designed and built by Koppers refinery alkylation process, compo- 
to Mohammed, then Mohammed Engineering & Construction Division nents must be dry Polyethylben 
must go to the mountain,” an old Partial production commenced some zenes produced in the reaction may 
proverb states Koppers Co., Ine months ago and full production was be returned to the reactor for deal 
vanted a mountain of ethylbenzene attained in March, 1953. In addition kylation, where the refinery proces 
from which to make styrene and to styrene and polystyrene, the Chem does not permit this for “heavy al 
polystyrene at its Kobuta, Pa., (near ical Division also produces phthalic kylate”. Equations 1, 2 and 3 show 
Pittsburgh) plant and, like unto Mo anhydride, resorcinol, sulfuric acid the chemistry of the process 
hammed, went after it specialty chemicals, adhesives and Actually, interested chemists will 
It's getting it from the newest of antioxidants for motor fuel and lu recall that the Friedel-Crafts syn 
+ Chemical Division's six plants, the bricating oil thesis'') is specific for aromatics and 
recently-dedicated Williams Plant at Raw materials for ethylbenzene involves the reaction of an alkyl! 
Port Arthur, Texas. The Williams benzene and ethylene, come respec halide with benzene to form an alkyl 
plant has a design capacity of 90 tively from coal carbonization plants benzene and hydrogen halide; but 
million Ibs. (12,460,000 gal.) of ethyl for the most part convenient to the also that chlorobenzene and benzene 
benzene annually and that's no Mississippi River and by pipe line for instance, will not combine in the 
mall pile Raw materials come from the ethylene unit of nearby Gulf presence of aluminum chloride to 
from coal and refinery gases Oil Corp Petrochemical benzene form bipheny! So we find in the 
The 1040-acre plant site at Port also could be used. Return trip for Williams plant process that ethyl 
Arthur accommodates the ethylben the benzene barges is ethylbenzene chloride is the actual reacting mate 
zene plant with plenty of room to for dehydrogenation to styrene at rial and provisions are included to 
spare There is no secret that this Kobuta add it to the reactors at Port Arthur 
8 just the first unit of what, some Ethylbenzene is produced by an al- It is also known that hydrogen 
lay, may be a large and diversified kylation process but, instead of the chloride, specifically, a co-product of 
chemical plant. But what these fu- familiar HF or H,SO, catalysts used the alkylation of ethyl chloride with 
ture units will make the company by the oil industry for aviation al- benzene, normally does not add to 
isn't saying yet kylate, this Friedel-Crafts reaction ethylene to form ethyl chloride, as 
Begun in 1951, the Williams plant employs aluminum chloride. Like the might be expected by analogy with 


t 
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hydrogen 
ever in 
chloride 


iodide 
the 
HC! 
Consequently, in 
reactors two 


tor instance 
presence of 
addition 


How- 
aluminum 
occurs. '- 
the ethylbenzene 
simultaneous re- 
mav be considered as oc- 
First, the Friedel-Crafts 
alkylation of ethyl chloride with ben- 
zene to ethylbenzene and 
chloride (Equation 1l-a). Second. 
addition of 
ethylene’ to 
(Equation 1) 
these 


basic 
actions 
curring: 


hydrogen 
the 
chloride’ to 
ethyl chloride 
Equation 2 shows 
two reactions in combined 
Another reaction which can 
also occur is the dealkylation of poly- 
ethylbenzenes to ethylbenzene and 
iddition of the ethyl group to fresn 
benzene (Equation 3). All three are 
catalyzed by aluminum chloride 
through the formation of a complex 
with HCl 

The accompanying flow diagram 
indicates the operation. Fresh ben- 
zene joins recycle benzene from the 
unit as charge to an azeotrope tower 
the principal function of which is to 
remove water A 
the dry benzene 
picks up recycled complex 
enroute to the Alternative 
ly the catalyst slurry may be formed 
with recycle polyethylbenzene before 
oining the benzene feed, or poly- 
ethylbenzenes may be dealkylated 
separately with a portion of the ben- 
zene feed in another reactor. Make- 
chloride may be fed 


hydrogen 
form 


form 


slipstream 

bottoms 
catalyst 
reactor 


from 
stream 


up aluminum 
in separately 


he reactor has an acid-proof lin 


from the cat 
Feed enters the top, counter- 
current to the ethylene, and a reflux 
condenser knocks back any 
tending to escape from the process 
The ethylene stream may pick up a 
controlled of ethyl chloride, 
the purpose of which was previously 
explained, either to initiate alkyla- 
tion or as make-up for hydrogen 
chloride lost from the equipment, Re- 
actors charging polyethylbenzene for 
dealkylation the catalyst- 
complex but do not need 
ethylene mixture is kept well- 
agitated the catalyst tends to 
mud.” 


ing to resist corrosion 


alyst 


vapors 


amount 


recelve 
slurry 
The 
since 
settle out as a 
rhe ethylbenzene 
the reactor is 


mixture from 
then enters a 
system where, suc- 

mud” is settled 
the reac- 
water washed, re- 

neutralized with caustic 
settled At this point it con- 
principally of benzene, ethyl- 
benzene and polyethylbenzene, along 
with some heavier 


cooled, 
complex decanter 
catalyst 
return to 
tion mixture is 

settled 
again 


cessively, 


out for process, 


and 
sists 
residues and wash- 
water 


The se boil at 
temperatures 


uccessively 
The 
separation, 


higher 
benzene column 

the 
product going directly to 
mentioned 
bottoms are 


ichieves 
head 
azeo 


initial over- 
the 
earlier 


split in 


irying tower 


Benzene column 
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COMPACT OPERATING UNIT can produce 113 
right 


annually. Three towers at 


the next column, 


ends for return to 
The alkylation 


process 


step, 


is composed of three reactors 


cision for combined or 


high-purity 


———. 


recover 


ethyl 
benzene being the overhead fraction 
The remaining polyethylbenzene bot- 
toms are flash vaporized in the final 
column to strip them from the heavy 


particularly 


This 
permits considerable freedom of de 


separate de 


alkylation of polyethylbenzenes with 


virgin benzene 


Early operation evi 


dences that the plant will be capable 


of producing 15% 
113,500,000 lbs. annually 
As will be noted 


over 


from the 


design, 


aor 


photo 





million Ibs 
finished product; 


of ethylbenzene 
reactors are at left 


graphs, the unit is extremely com 
pact, with small tanks near the unit 
to contain charge stocks and finished 
product prior to running to 
in order to permit appropriate con- 
trol Heat for the operations 
is provided by direct-fired heaters 
producing steam Natural gas 1s 
with incoming ethylene to 
serve as a diluent and to aid in keep 
ing the mixture 


storage 


tests 


mixed 


reaction agitated 
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Equation I-a 
2C,H (CH CH.CI 
eth chloride 


/ 


Equation 1-b 


Equation 2 (1-a+1-b) 


2C Hi 3CH 


Equation 3 


‘H 


>» 3CH.CH,.CI 


thylchlorid 








Giant Oxygen Distillation Column 


...part of an AirProducts Generator for 
SPENCER CHEMICAL’S new ammonia plant 


ON ITS WAY to Spencer Chemical Co.'s new 
ammonia plant in Vicksburg, Miss. Spencer awarded 
Air Products the contract to design and manufacture 
a complete Oxyg t *n Generat 

OXYGEN NITROGEN 1 complete Oxygen-Nitrogen Generator 


When in operation, this generator will produce 180 
— tons of oxygen and approximately 350 tons of high 
"ad ) purity nitrogen per day. Spencer will use the oxygen 
LOW to produce hydrogen (H), then combine this with the 
= TEMPERATE nitrogen (N) to produce ammonia (NH,) 
EXCHANGER DISTILLATION 8 I os = 
COLUMN 
What are your requirements? 














Air Products offers low temperature apparatus 
custom-made for all gas separation processes, plus 
a standard line of Oxygen-Nitrogen Generators. 
— Write us your requirements. 
C Air Products LIQUID OXYGEN PUMP 








SIMPLIFIED DIAGRAM of the Air Products Generator for Serving the STEEL, CHEMICAL, PETROLEUM and ELECTRONICS Industries 


Spencer, which will separate oxygen and nitrogen from 

liquid air. Air Products columns of this type also used for {; Pr { Dept. L, Box 538 

low-temperature scrubbing of synthesis gas, hydrocarbon “r ix ucts 

separation, etc. Allentown, Pa. 
CORPORATE 


LOsO (To obtam more data on advertised products see page 1OR8) PETROLEUM PROCESSING, July. 1953 








Do You Know 


By B. H. WEIL 
Head, Information Division 


Ethyl Corp. Res. and Engrg. Div. 
Detroit, Mich. 


A regular department intended 
to help administrators and oper- 
ating men alike keep abreast of 
technical names and processes in 
the petrochemical field. 


Chlorobenzenes 


CHLOROBENZENES, or chlorinated 
benzenes, have entered the domain of 
petrochemicals by virtue of the pres- 
ent production of benzene from pe- 
troleum via the catalytic 
of naphthas 


reforming 
They vary in physical 
properties from colorless liquids to 
white crystals, and their uses are 
myriad, ranging from insecticides to 
drugs and perfumes 

Chief among the chlorobenzenes 
(pronounced “klo-row-ben-zeens)" are 

monochlorobenzene, para-dichloro- 
benzene, ortho-dichlorozenzene, and 
benzene hexachloride, all produced by 
reacting chlorine with benzene under 
conditions which differ in accordance 
with the exact products desired 

Monochlorobenzene is a clear, color- 
volatile, flammabk 
mond-like odor which 
solvent for and 


less 


liquid of al 
finds use as a 


resins paints, as an 


These Words? 


intermediate in the manufacture of 
DDT and other insecticides, and in 
the synthesis of phenol and its count- 
less derivatives 

Para-dichlorobenzene, a white crys- 
talline material of 
is the well-known 
is a@iso used as an 
secticide. 

Ortho-dichlorobenzene, a clear, 
colorless liquid of pleasant odor, is a 
widely used solvent and paint-remov- 
er ingredient. 

Benzene hexachloride is a widely 
used insecticide; one of its isomers, 
‘lindane,” is the most potent for this 
use and is extracted and sold as such 

Other chlorobenzenes find various 
uses. This group is one of the most 
versatile in the petrochemical field 


penetrating odor, 
moth killer, and 
agricultural in- 


Ortho-Xylene 


ORTHO-XYLENE, sometimes written 
o-xylene, is an aromatic-hydrocarbon 
petrochemical which is today finding 
increasing use in the manufacture of 
plastics Pronounced ‘“oar-thow-zi- 
it has the formuia C,H,(CH,),, 
a clear, colorless liquid which 
is flammable, toxic, and of character- 
istic odor It weighs 7.3 lbs. per gal 
melts at 25° C., and boils at 144 
C, Until recently, it was obtained al 
most exclusively in mixture with 
meta-xylene and, para-xylene, as a 


lean,” 
and is 


byproduct 
As coal 


from the coking of coal. 
derivatives, the xylenes 
were not separated commercially on 
any scale and were used chiefly as 
important solvents for lacquers, 
enamels, and rubber cements, and in 
the preparation of dyes and organic 
chemicals During World War II 
they found use in the manufacture 
of aviation-gasoline xylidines. Ortho- 
xylene found some use in the syn- 
thesis of vitamins and pharmaceu- 
ticals 

In recent 
xylene is 


years, however, ortho- 
being obtained in increas 
ing quantities by fractionation from 
xy.enes produced (along with such 
other aromatic hydrocarbons as ben- 
zene and toluene) by the catalytic 
reforming of petroleum naphthas 
Stimulus for such separation Was pro 
vided, late in World War II, by the 
shortage of coal-tar naphthalene for 
use in the manufacture of phthalic 
anhydride, an organic chemical Which 
itself is used in plastics, plasticizers, 
and dyestuffs 
Ortho-xylene at 
other large 
meta-xylene 


present has no 
scale use, but its isomers, 

and para-xylene, are 
themselves now finding uses in 
thetic fibers and plasticizers which 
are ending the former practice of 
returning them for use in motor 
fueis 


syn 





Praag 5 AND JOBBERS OF SCIENTIFIC INSTRUMENTS 


Write for Bulletin 
Number 50 


© uracuress or At=Me & R. S. SPECIALTIES 


Me RECORDING GRAVITOMETER 

Me SPECIFIC 

Me PRESSURE VACUUM PUMP 
PORTABLE VACUUM PUMP 
MERCURY CLEANER 
MANOMETER 
DEAD WEIGHT GAUGE 
DEAD WEIGHT TESTER 
ORIFICE WELL TESTER 
MOISTURE TESTER 


COMPLETE LINE 


—CePhCO — 


Cenco one dependable source of 
supply for everything you need in 
scientific instruments and laboratory 
supplies. Over 15,000 items 4 
branch offices and warehouses 
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GRAVITY GAS BALANCE 


OF SCIENTIFIC LABORATORY EQUIPMENT 


, i ee) 


FLAT BORE 
STREAMLINED HYDROMETERS 
PULSAMETER 

PRESSURE 
VAPOR PRESSURE 
DIAMOND CORE 
THERMO PLUMB BOB THERMOMETERS 
THERMOSTAT 
HIGH PRESSURE CONSISTOMETER 

SMOKE METERS 

INCLUDING CENTRAL SCIENTIFIC SPECIALTIES 


YEL-O-BAK 


THERMOMETERS 


HYDROMETER JARS 


BOMB 
DRILL 


TEMPERATURE CONTROLS 


REFINERY SUPPLY COMPANY 


> 
Ye ee 


EAST FOURTH 
McKINNEY 


ee ee 
AVENUE 


e TULSA 3, OKLAHOMA 
oe on ie ie ae ee ee oe oe ee 


CENTRAL SCIENTIFIC COMPANY 


1700 IRVING 


CHICAGO NEWARK 
SANTA CLARA 


PARK 


BOSTON 
LOS ANGELES 


(To obtain more 


ROAD @ 


WASHINGTON 
ie) te), hfe) 


data on advertised products see page 


CHICAGO 13, 


DETROIT 
MONTREAL 


ILLINOTUS 


FRANCISCO 
OTTAWA 


SAN 
VANCOUVER 
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THE VAPOR PRESSURE OF CATALYTICALLY CRACKED 
GASOLINE CAN BE AN IMPORTANT REVENUE FACTOR 
TABULATED BELOW ARE TYPICAL FIGURES SHOWING 
THAT AT NORMAL CATALYTIC CRACKING YIELDS, 
FILTROL’S NATURAL CATALYST (GRADE 58) WILL PERMIT 
THE INCLUSION OF TWICE AS MUCH BUTANE AS OTHER 
CATALYSTS IN GENERAL USE. THIS REPRESENTS ABOUT 
$700 PER DAY ADVANTAGE FOR FiLTROL CATALYST, 
EXCLUSIVE OF OTHER ADVANTAGES 


OTHER 
REASONS FOR USING 


FILTROL CATALYSTS 


1. Higher octane barrels Fictrote CATALYST OTHER 
> LUID 58 CATALYSTS 
2. High butylene yield FEEO B/D . 10,000 10,000 
GASOLINE (Cs-420°F)B/D 4,800 4,400 
RVP A 2 ‘ 5.0 . “ar 6.8 
4. Sulphur resistant catalysts OCTANE NO. F-1 CLEAR 90.0 ee 4 91.6 
OCTANE NO. F-1 + 3cc TEL 96.0 : 96.8 
R.V.P. OF PRESSURED GASOLINE 10.0 ; 10.0 
Varied plant facilities B/D nC REQUIRED FOR PRESSURING 500 ._ . 250 
TOTAL B.D 10# GASOLINE i 5,300 4,650 
DOLLAR ADVANTAGE $700/D BUTANE SAVINGS ALONE 
Technical assistance (Basis 7c/gal. differential in sale price 
between n-butane and gasoline 


3. Low cost 
5. Faster regeneration rate 


Uniformity 


Low attrition rate 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
* 
PLANTS. VERNON. CALIF SALT LAKE CITY. UTAH: JACKSON, MISS 
CATALYSTS ano ADSORBENTS 
REG. par ri 
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PROCESSING PLANT PRACTICES 


Practical Tips and Ideas for Improving Operations 


PETROLEUM 





evicines 


TROUBLE SPOT FOUND, crew radio-phones for help via COORDINATING PLANS may include cal] to stationary 
unit at refinery gate 


mobile truck unit 


Radio Network Speeds Emergency Repairs 


$8000 initially, paid for itself five 


Today—-with a complete radio sys 
over in the amount of labor 


Benes years ago without a new 
serving the 320-acre refinery times 


two-way radio network—a job of tem 
the same planning and coordination aved 


finished in 15 minutes. The How did 
of the Casper pair job? Here’s what happened 

that Rudy Toman, a construction de 
foreman yelled, “Hold up 
Durant, who was 


repairing a leaking underground wa 
ter pipe at the Casper, Wyo., refin can be 
ery of Standard Oil Co. (Indiana) mechanical division 
estimates conservatively 
operation partment 


it work on that leak re 


would have taken at least one and plant 
just for the plan during the first year of 


maybe two hours 
the radio set-up, which cost about a minute to John 


ning and coordination 


VER receives dispatcher’s call HEART OF SYSTEM, thi ain transm 
' 1 routine check-up 


ANOTHER TRUCK DRI 
ver truck cab receiver 





Faster, ... Another New Time-Saving 
Simpler Beckman Flame Photometer 


Gasoline Application! 


Analyses Again the Beckman 


Flame Photometer has brought 
for new speed and simplicity to chem- 
ical procedures this time a quick 


Tetraethyllead! accurate method of testing un- 
* 


known gasoline samples for tetra- 


ethyllead content. 


D As perfected by Pan American Refining Cor- 
poration, this new method cuts analysis time 
to only 5 minutes per determination! 

D> It eliminates need for unleaded gasoline stock 
as a base reference—a reference not always 
available in normal refinery operations! 

} > Coupled with its unusual speed and simplic- 
ity, this new technique has shown an accu- 

} racy of 0.01 mi./gal. in a series of 15 TEL 
determinations! 


This is One More in a constantly-growing list of time 
and money-saving applications for Beckman Flame Photom 
eters. Why not investigate today the important savings to be 
made in your operations? Details on the above application, 
as well as data on many other uses for the Beckman Flame 
Photometer, are available from your nearest Beckman dealer 
Or give us the field of analysis in which you are interested 
and ask for Data File 36-23 


BECKMAN INSTRUMENTS BECKMAN INSTRUMENTS, INC. 
control modern industries SOUTH PASADENA 1, CALIFORNIA 


Factory Service Branches: New York + Chicago: los Angeles 


Beckman instruments include pl Meters and Electrodes — Spectrophotometers — Radioactwity Meters — Special Instruments 
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digging a trench with a power scoop 
Rudy squatted down beside the 
trench. He could see water leaking 
from a joint in an 8-in. pipe that 
now lay exposed. 

He stood up, turned to Elmer Ruth- 
erford, general pipe department fore- 
man, and said, “Looks like a big 
enough hole, doesn’t it, Elmer?” 

Elmer nodded, “Sure. Plenty of 
space for two men to work in.” 

tudy climbed into his nearby pick- 
up truck and started the motor. Af- 
ter racing the engine a little to make 
sure the battery was charging, he 
picked up the hand-mike attached 
to the two-way radio set built into 
the dashboard. Pressing the speaker 
button, he spoke into it clearly: 

“One-five-nine calling one-two-one.’ 

From the small speaker came a re- 
ply from Jim Stewart, assistant gen 
eral foreman of the construction de 
partment: “One-two-one. Over.” 

Rudy pressed the button: “We have 
that leak at No. 4 pump house un- 
covered, Jim. Want to drive over for 
a look-see? Over.” 

“Okay, I'm on my way. Over.” Af 
ter Jim had okayed the job, Ruther- 
ford used his truck radio to arrange 
details for the job with both the me- 
chanical and the light oils divisions 
Their trouble shooters decided it 
would be necessary to weld in a new 
section of water pipe 

Then Rutherford radioed for pipe- 
fitters to measure up the job. Next 
he made arrangements with the 
welder foreman Con Shillereff to do 
the work at a definite time. Shiller- 
eff, in turn, called the machine de 
partment for delivery of an electric 





What's Your Problem? 


Have you got a good, practical 
answer to the problem of coking 
in furnace tubes on a vacuum 
flasher? There's a man in a re- 
finery out in the west who'd give 
his right arm to lick this one 
Anybody have an answer? 

If so, send in your reply to us 
We'd be glad to consider it for 
publication. Include photographs, 
drawings, or graphs, if any are 
needed 3ut don’t worry about 
“editorial style.” We'll take care 
of that. It’s our job 

We'll pay for any acceptable 
answers we publish. Or, if you 
have a good tip on any other 
problem in your plant—-mainte- 
nance, operation, engineering, or 
what have you—send it in. If it 
seems helpful, we'll use it 

Send answers or contributions 
to your 

Plant Practices Editor 

PETROLEUM PROCESSING 

1213 West Third Street 
Cleveland 13, Ohio 
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There are many installations in the Oil Refining Industry where 
ordinary steel valves seem adequate — for awhile. But later on 
sour crudes or other corrosive fluids take their toll. Excessive 
maintenance and replacement begins. 


When you install (or replace with) Powell Stainless Steel Valves, 
their much longer life and lower maintenance will repay, many 
times over, the slight differential in the cost of these valves. 


The Wm. Powell Co. 
Cincinnati 22, Ohio 


Fig. 2453-G — Large 150-pound Stain- 

less Steel O. S. & Y. Gate Valve. Pre- 

cision-fitted, accurately guided inter- Fig. 3061 S. S. — 300-pound Stainless 

changeable solid or split wedge. Separ- aaah ae or 

spews pinay fran pay 9 -- oad Fig. 1832—-200-pound Stainless Steel Swing Check Valve. Made froma 

Co faa it the | = ? 4 Steel Gate Valve with screwed heavy steel valve pattern, it conforms 

onforms to all the latest standards. in bonnet. Sizes '4” to 2”, incl to A.S.A. and A.P.1. Stee! Valve Stand- 

ards. These valves are available for 
150 through 2500 pounds W.S.P 


Fig. 2491 150-pound Stainless 
Stee! O. S. & Y. Gate Valve with 
either solid or split wedge. Sizes 
4” to 2", inclusive. Also avail- 
able with screwed ends 


a 1 Hye geal 
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PALMER 


MERCURY ACTUATED 
Dial Thermometers now in three 
types to suit any requirements 


PATENTED 


Full 4'/," dial face. 
Stem can be placed 
ot any angle and 
case can be rotated 
to any readable 
position 


Rigid Stem Dial Ther- 
mometer tapered bulb, 
interchangeable with 
standard industrial ther 
mometer seporable socket 
(As illustrated above.) 


Wall Mounted Dial 
Thermometer with 
flexible connecting or- 
mor. Case adjustable to 
easy reading position. 


Flush Mounted Dial 
Thermometer for pan- 
el mounting with flex 
ible connecting armor 


All three types have o full 
4," dial face. 


for aeguragy: Mercury actuated Fully Com- 

pensoted by invar Compensaton. Guoranteed 

Accurate | scale division 

for angularity: Can be adjusted to most read- 

able position at any angle desired 

for readability: Bold Black Numbers 11” of 

scale Reading Dial face can always be placed 

in easiest readable position 

for interchangeability: Always specify 
PALMER’ Separable sockets as they are inter- 

changeable for Dial or Industrial type Ther- 

mometers 


Send for Bulletin 51-129 for details on 
the New Palmer Dial Thermometer 


PALMER 


THERMOMETERS, INC. 

Norwood Ave Cincinnat: 12. Oh 
Mtr of industr Lot 

Recording and ¢ Ther 
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welding machine to the pump house 

And the job of planning was dons 
Fifteen minutes, with nobody chas 
ing around in cars or on bikes or on 
foot, waiting to get at a telephone 
somewhere, et 

Heart of the Casper refinery’s high 
frequency, “Motorola” radio-telephons 
system is the main 60-watt tran: 
mitter, and the 18-ft. aerial on top 
the vacuum pipe still, extending some 
65 ft. above grade. This provides a 
range of about 30 miles. Fifteen 
trucks carry 10-watt, mobile receiver- 
transmitters. Three remote control 
units for the main transmitter, con 
nected by telephone wire, are located 
at strategic points—_the 
dept. office, labor dept 
the refinery gate 


machine 
office, and 


A cut of 80°) on time involved in 


exchanye-of-information has been ac 
complished with the radio network 
according to estimates of the Casper 
mechanical division Previously a 
whistle signal was used to call men 
on the move around the refinery. The 
whistle is still used, but 50° less of 
ten. The radio system has also re 
duced the telephone load during crit 
ical hours 

Much of the Casper network is pat 
terned after a similar system installed 
at the company’s refinery in Whit 
ing, Ind., in 1950. Another system is 
currently being installed at Wood 
tiver, Ill, and the company is con 
sidering expansion of both 
and Whiting installations 


Casper 


rhe ibe 
nade iva 
ugh the 
ndard O 


How to Evaluate Your Maintenance 


RE cost figures alone a fair way 
to judge the efficiency of your 
maintenance operations? Can 
you come to an immediate decision 
as to whether you're doing a good 
job on your maintenance by simply 
looking at your dollars-and-cents ex- 
penditures ? 


plant 


The answer is definitely “no”. There 
are too many widely varying fac- 
tors that have an impact on main 
tenance cost data. 


“The effectiveness of a maintenance 
program can be judged only in rela- 
tion to the physical condition and 
management policies prevailing in the 
particular plant.” This conclusion was 
reached by the maintenance depart- 
ment of a company in the wet corn- 
milling industry after a study of sev- 
eral years’ duration.* 


In general, maintenance in this par- 
ticular industry is quite similar to 
that of the petroleum processing in 
dustry. For example, in the particular 
plant which made this survey, the 
maintenance department has recently 
been located within a centralized shop 
Two-way radio communications have 
been established between the job dis- 
patching center and various maint 
nance trucks and vehicles. The shop 
and stock center use a pneumatic 
tube system for transmission of writ- 
ten orders 


This particular maintenance depart- 
ment undertook the cost study some 
project with 

Costs were 
compared through the cooperative ef 
forts of maintenance engineers, ac- 
counting department, and some of top 
management. It was hoped to learn 
whether maintenance costs were rea- 
sonable and whether any informa- 
tion could be garnered which could 


years ago, as a joint 
ome of its competitors 


advertised products see page 1088) 


be directly applicable to cost redu 
tion 

The project was a complete failurs 
in so far as accomplishing the de 
sired ends Although comparative 
figures were developed, no conclusive 
significance for the comparison could 
be found. There were too many var 
able factors which affected cost data 

1__Accounting p-ocedures: Thess« 
vary widely, and although they may 
all serve satisfactorily the purpose of 
financial guidance to top manage 
ment, there is often need for estab 
lishing special accounting procedures 
to furnish the analysis of 
nance desired 


mainte 


2_Wage policies: These are so dit 
ferent and change so often that main 
tenance labor can be better measured 
by man-hours than by dollars cost 

3—Labor policies in regard to the 
accepted level of productive effort 

4_Labor policies in regard to the 
division of work into trade skills and 
general maintenance 

5—Policy regarding high replace 
ment versus high maintenance. Som: 
companies, as a matter of policy, run 
equipment to destruction; then re 
place it with new. Others, using the 
same type of equipment, try to main 
tain it in as near its original state 
as possible 

6—Plant safety policy: Some con 
panies require more guards, inte! 
locks, and other safety devices thar 
others. These devices have no pro 
ductive value, but tend to increase 
maintenance costs 

7— Plant appearance policy: Som 
companies like to maintain the plant 
for show purposes Others use main 
tenance only for functional effective 
ness 


% Production policy: Some com- 
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HEAT EXCHANGER EFFICIENCY 
RESTORED BY DOWELL SERVICE 


Scale deposits removed by chemistry without dismantling 


equipment... without production shut-down 





When seale and sludge accumulate on your heat transfer equip- pumped into equipment through regular connections without 
ment, there’s bound to be a reduction in efficiency with an increase dismantling. Many types of equipment can be cleaned while in 
in operating costs operation. No special devices or rig-ups are needed, Its efheient, 
The Dowell method of removing scale and sludge by chemistry has too. because these solvents reach wherever steam and water flow 


been accepted by thousands of plant operators as a fast, safe and Even the most complicated heat transfer surfaces — angles, curves, 


economical way to help restore efficiency to equipment piping —have been cleaned effes tively in this manner 


Dowell was recently called upon to clean three badly fouled heat Furthermore, Dowell furnishes the trained personnel, the truck- 
exchangers ina refinery. Dowell engineers pumped liquid solvents mounted tanks, pumps, heaters, mixers and control equipment 
into the areas of the exchangers to be cleaned. Then. after suffi to do the job 

qent reaction time, the spent solutions were flushe d from the WW hat 


s your cleaning problem? Dowell engineers will be vlad to 


lone » eludee ons { Ww ne 
unit ilong with the sludge accumulation After cleaning, one talk with vou about better. faster and more economical ways to 


unit could carry the load previously carried by all three clean your equipment, Contact your nearest Dowell ofhice today. 


The Dowell method is fast and economical because solvents are Or, write directly to Tulsa, Dept. C-10, 


DOWELL SERVICE tie. 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers e Condensers e Heat Exchangers ¢ Cooling Systems 
Pipe Lines ¢ Piping Systems « Gas Washers « Process Towers A Service Subsidiary of 
Process Equipment e« Evaporators e Filter Beds e« Tanks THE DOW CHEMICAL COMPANY 


Chemical Services for Oil, Gas and Water Wells 
,DOWELL INCORPORATED +- TULSA 1, OKLAHOMA 
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you 
can’t beat 

the 

accuracy 

and 
dependability 
of 


ROMAEp XACTO is the meter that's changing 


Y liquid-handling habits in every industry 
where liquid measure and control have 


XA CTO been a problem. 


XACTO safely handles over 600 dif- 


TERS } ferent liquids in processing, blending, 


packaging and many other batching 
or continuous operations. 


Write TODAY for the facts on XACTO! 


BOWSER, INC. 


1329 Creighton Ave., Fort Wayne 2, Indiana 


he wig OFFICES 
Atlente - Dollies + Fort We + Konsos 
yap Fey + py Ee —- My w , o. S. 
Plant and Sales, Hamilton, Ontorio, Canada 








EXCEL-SO 
5 MICRON 


_ FILTERS 


PETROLEUM 
PRODUCTS 


Designed to remove dirt (down to 5 microns) from finished petroleum 


products removal of this microscopic rouge lengthens the life of jet 
and gasoline aircraft engines, pumps, meters, valves, and fittings. They 
are compact in size and are built for operating pressures from 02500 psi 
EXCELSO Filters can be bdilt to any code requirement, API-ASME, ASME 
or state codes for unfired pressure vessels. They also meet requirements 
of JAN or MIL specifications. Available in capacities from 10-2000 G.P.M 
Special “Throwaway” Plastic Filter Bundle available on request. Write for 
Bulletin FO-52 


‘WARNER :-R LEWIS COMPANY 


BOX 3096 * TULSA, OKLAHOMA 
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Analysis of Trends in 
Costs Was Helpful 


panies have an excess of machines 
to allow the effective use of labor 
Whereas others have excess labor to 
allow maximum utlization of ma- 
chines. The maintenance problems are 
quite different 

What, then, did this company do 
to solve the problem of maintenance 
cost analysis? It has set up a new 
classification of accounts for the job 
orders used with all maintenance 
work. These accounts depend only on 
the class of work done. They are not 
related to depreciation or taxation 
problems which enter into accounting 
for financial purposes. With routine 
recapitulations of the totals, these 
classifications allow an analysis of 
the trends and changes in mainte- 
nance expenditures as a whole. These 
classifications are 


a—_Improvements: Changes and ad- 
ditions to productive processes (new 
construction ) 

b—-Experimental work 

c—Alterations: Process changes in 
volving no maintenance or additional 
process equipment, 

d——Service: General service to pro- 
ductive departments 

e—Major replacements: Replace- 
ment of buildings or equipment in 
kind when changes exceed 50% of 
the original value 

f—Tools 

g—Safety 

h__Fire damage restoration 

i__Repairs tepairs, adjustments 
minor replacements 

j——Outside work 

k._Special jobs: Plant services not 
associated with preduction 


Another portion of the maintenance 
cost analysis program places some 
of the responsibility for maintenance 
costs on the shoulders of process de- 
partment supervisors. The complete 
plant is divided by building and de- 
partment on the basis of the division 
in their production supervision staff 
At regular intervals, each operating 
supervisor is provided with a record 
of the maintenance man-hours and 
materials supplied to his department 
by class of jobs and totals 


Another major project has been the 
analysis of the effectiveness of using 
skilled labor. This was accomplished 
by the use of trained time-study men 
and the investigation revealed some 
very interesting facts 

First, it revealed a net effective 
ness of only 657, which has now 
been improved by later work. Second- 
ly, it showed this low effectiveness 
was due primarily te managerial 
causes, rather than to any unwilling- 
ness on the part of the employees 


Thirdly, it was found that insufficient 
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lONOL 


_.the leading inhibitor for . 


WHEN A PRODUCT rises head- Ease of handling ... may be added as a 


and-shoulders above its competition, gasoline concentrate . . . neither crystalline 
} lonol nor concentrates of it require spec ial 

you can be sure there are excellent protection from nis 

reasons for its success! Consider Ionol®, 
Resistance to aqueous extraction ... 

for example. insoluble in water, acidic or basi 

t leads the field in aviation gasoline 

I B Lower induction fouling .. . higher vola- 

tility of lonol and its oxidation products 


formance and economy. Here are some also means cleaner combustion 


inhibitors because it offers better per- 


of lonol!’s numerous advantages Storage Stability ... Lonel remains color- 


stable over prolonged storage periods 
@ Better stabilizing action . . . permits ; wees Be P 
does not discolor gasoline 
longer gasoline storage periods without 
gum formation You are invited to write for technical bulle- 
t SC 752-32 Shell Che ‘ ‘prese 
2 Lower cost... the most economical in _ Your 5 emical re . “Salas . 
tative will gladly help you prove lonol’s 
hibitor available. 
superiority in your own application 


OWI GRIEG CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
EASTERN DIVISION: 500 Fifth Ave., New York 36 WESTERN DIVISION: 100 Bush $t., San Francisco 6 
Atlenta - Boston + Chicogo - Cleveland - Detroit - Houston - Los Angeles - Newark + $1. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited . Torento - Montreal «» Vancouver 


-—d 
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SERVING 
INDUSTRY 
FOR 41 YEARS 


Steam Atomizing Oil Burners 
Mechanical Atomizing Oil Burners 
Oil 
Burners 
Gas 
Combination Gas and Oil Burners 


Pressure Burners 
Rotary Oil 


Industrial 


low Ajir 


Burners 


Tandem Block Combustion Units 
Fuel Oil Pump Sets 

Refractory Burner and Muffle Blocks 
Valves, 


Strainers, Furnace Windows 


Detailed 
upon 


Information gladly 
request 


sent you 


Established 1612 incorporated 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1297 East Sedgley Ave., Philadelphia 34, Pa 
Nothwestern Division: 2512 So. Bivd Houston 6, Tex 

















BOUNDARY DISPLACEMENT 
MAGNETIC RECORDING 
DELAY LINE 


FREQUENCY RANGE any five-octave band between 5 cps 


and ( with appropriate drum speed DELAY — upto 
l wavelengths formation storage per channel. 200 
sec 1 delay max u at cps proportionately less with 
frequency NUMBER OF CHANNELS—1 to lf 
MAGNE Tic pRuM NON CONTACT RECGRDING —elimir me 
wea f recor g medium. permanent dru recording 
face may be used indefinitely BOUNDARY DISPLACEMENT 
VeCHINGUS provides a high degree of amplitude linearity 
n 7e* fulat effects due to ¢ h geneity of 
recording medu t Slight variations head to drum 
Spacing SEND YOUR DELAY LINE REQUIREMENTS to 


Division of 
1902 West Minnehaha Avenue, Dept P wy 


DIGITAL COMPUTERS - 
STOMAGE SYSTEMS. 


“st Paul 4 ry 


DATA HANOLING SYSTEMS « 
MSTRUMENIS « ANA 


wagner 


1G MAGNET 
RECORDING SYSTEMS « COMPUTING SERVICE 
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and inaccurate information on the 
original work orders was the greatest 
lost time and wasted 
effort by the maintenance workmen 

The net result of the over-all 
studies Was an improvement in main- 
tenance scheduling and planning, and 
in work orders. Because maintenance 
procedures and costs were judged in 
the light of particular conditions and 
circumstances in the individual plant 
progress was made 


single cause of 


cost 
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Faster Retubing Jobs 
On Heat Exchangers 


U SUAL procedure in 
heat exchanger bundles lime 
up the tubes in the tube sheet by 
tapping them in place with a hammer 
his is not only -consuming but 
damage to tubs 
and at best is not very accurate 
The little too] shown in the drawing 
will do the job without battering 
tubes and will result in each tube 
truding exactly ‘« in. from the 
sheet. It consists of a handle, a guide 
and a 'x-in machined out of 


is to 


time 


also does some ends 


pro- 





recess 


on advertised products see page LORS) 


tube 





Fred Moran 
Midwest Piping & 
Supply Co., Inc 





© Fabien 
Bachrach 


7 etie “ 
Schiller Station 
Portsmouth, N. H 
Public Service Company 
of New Hampshire 


“We've found that 
‘soaping Swagelok Tube 
Fittings is just a waste 
of time...” 


The power plant pictured above is equipped 
with Swagelok Tube Fittings installed by Mid- 
west Piping & Supply Company, Inc 


Midwest Superintendent Moran says, “We 
always ‘soap’ each joint after original installo 
tion. Testing Swagelok Fittings revealed no leaks 
whatever. We've found that ‘soaping’ Swagelok 


Tube Fittings is just a waste of time...” 


Here's further impressive proof that Swage- 
lok Fittings are leakproof on Ultra-High 


Vacuum applications, Swagelok Fittings com- 


monly are used in the range of 10°7 millimeters 
of mercury 
Swagelok catalog on request. Address De- 


portment 66 





Sandor 


TUBE FITTINGS AVAILABLE IN 
BRASS, ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


CRAWFORD FITTING CO. 


884 East 140th Street Cleveland 10, Ohio 
Teletype CV-785 
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Constant Hydrostatic Head Device 


By L. D. HOBLIT 
Dow Chemical Co., 
Freeport, Texas 


through th ip pipe 


When the 
oper 


valve A 
valve A 
closed. When 
closed 
Valve C is the 


unit operating 
and valve B is 
filled, valve A i 
valve B is open 
throttling valve 
to obtain constant head ji The 
the head changes as the feed the 
irains. A simple tant until the 
ent as Shown in the drawing, will! low the dip 
eliminate this trouble t 
The feed tank has a diy 
tending into it. For 


t} 


t is being 
disadvantage of usin rravily and 


of the conventional type in 


yin constant head is indicated by 
that letter h and this remain 


tank 


mn 
liquid level falls be 
pipe opening. At that 
enters the tank through the 
bottom of the dip pipe which m 
that this point then at atmospheric 
lraw! ressure 


piping arrange 


Ine alr 
pipe ex 
to leave 


eans 
liquid 


tank air must be 


result 
ion by Stanley Tandarich, 
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ertised product of 


PRACTICAL 
SULFUR 
ANALYSIS 


Accurate Results 


in J MINUTES with the 


DIETERT-DETROIT 
SULFUR 
DETERMINATOR 


No. 3104 Three Minute Sulfur Determinator 


The Dietert-Detroit Sulfur Determina- 
tor used with the Varitemp or Hitemp 
Combustion Furnace provides the 
most practical means of getting results 
in a few minutes with accuracy equal 


to or better than any other method. 


APPLICATIONS 


Metals and Ores 


FEATURES 


Lowest First Cost 

Fuel Oil and Lubricant: Simple Operation 
Exact End Point 
Visible Reagents 
Efficient Bubbler 

Meets A.S.T.M. Spec 


Solid Fuels and Greases 
Rubber and Plastics 
Inorganic Sulfates 
Organic Chemicals 


Let our chemists suggest a complete ready-to- 
go set-up to solve your sulfur analysis problems 


CONTROL EQUIPMENT 


9330 ROSELAWN «+ DETROIT 4, MICH. 
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Get these 
big ailvantages 


with new DuPont Fuel Oil Additive No. 2 


RETARDS RESIDUE FORMATION —The sta- 
bilizing properties of Du Pont Fuel Oil Addi- 
tive No. 2 are effective in reducing the rate of in- 


soluble residue formation in distillate fue! oils. 


REDUCES PARTICLE SIZE——When insolu- 
ble residues are formed, Fuel Oil Additive No. 2 
acts as a dispersant to reduce the particle size of 
these residues. As a result of the combined dis- 
persant and stabilizing properties, clogging of 
filters and nozzles can be practically eliminated 


through the use of this new additive. 


REDUCES RUST —In storage tests, drums con- 


taining unstabilized fuel oil for periods up to 
74 months showed considerable rusting on the 
interior above the liquid level line. In drums 
containing the same oil stabilized with Fuel Oil 
Additive No. 2 during equal storage periods, 


this rusting was greatly reduced, 


SAMPLES AND LITERATURE——Ask any Du Pont 


Petroleum Chemicals Division representative or 
#16 v5 vat of 


Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


district office for samples and a descriptive 
booklet on Fue! Oil Additive No. 2 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) 


s s e WwW 


s 
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we a N G PATENTS 


By Peter J. Gaylor, Patent Attorney, Gaylor, Cifelli & Jurick, Newark, N. J. 





problems, corrosion, and other dif 
ficulties 
In its U. S. Patents 2,639,260-2 
Sun Oil Co. describes a boron fluor 
ide refining process which is claimed 
to give high yields, low sludge, large 
improvement in color and oxidation 
OXIDATION INNIBITOR stability, and other advantages. The 
first patent of the series discloses 
the discovery that by bringing to 
gether boron fluoride and a primary 


alkyl fluoride having at least two 
FRACTIONATION ZONE carbon atoms per 


PENTANES AND LIGHTER 


molecule or a 
secondary alkyl fluoride in the pres 
ence of a mixture of hydrocarbons 
and non-hydrocarbons, a_ catalytic 
condition is established which is ef 
fective in removing the non-hydro 
carbons, and that only a_e small 
amount of the hydrocarbons is lost in 
the process. Also, it was found that, 
after selective removal of the non 
hydrocarbons, all or a desired portion 
of the aromatics present in the mix 
ture may be selectively removed 
The primary treatment is claimed 
to not only remove sulfur compounds 
but also components which develop 
color and cause oxidation sludge. The 
boron fluoride and alkyl fluride con- 
vert the non-hydrocarbons into sludge 
If aromatics are present, and the 
amount of alkyl fluoride is in excess 
a pemonana of the amount needed to remove non 
hydrocarbons, the aromatics also are 
converted into an insoluble sludge 
MINIMUM GUM FORMATION results when inhibitor is added to olefin-bear- The alkyl fluoride is converted to the 
veloned by Standard orresponding paraffin in the process 


Oi] Development Co. (U. S. 2.638.412 For example, if isopropyl fluoride is 


ing avgas components prior to fractionation in process de 
used, propane 1s formed as a reaction 

product Contact time required is 

° 1-40 minutes, It is preferable to em 

Reduce Gum in Avgas Component sleet thie tue. te tae Oe 
e e ® e en e unsaturated hydrocarbons, such as 
Distillation by Adding Inhibitor olefins. A concentration’ of alkyl 
fluoride 5-2 wt. ™ is usually 

"T° HE distillation of aviation eg he charg } he towe t th P sufficient to remove “substantially 
| line ymponents containing o of 0.01 5 ‘ ’ all of the non-hydrocarbons of a 
ins susceptible rur formati j per 1000 gai faad stock petroleum fraction About 1% by 
claimed t oe without ar rhe table shows a comp: veight of alkyl fluoride will convert 
f f en feeding inhibito @ about 20° of the aromatics present 


ation and adding it to the till bot and 2.3‘, will convert about 50% 


tabi pun 


entering 


he still, < ! t 4 toms after distillation. The ‘ij The amount of boron fluoride used is 
Patent 2,638,412 5 


‘ 


hydroformed cut boiling up to 200 sufficient to establish the catalytic 
Mil Development Co Inhibitor used is 2, 3-di tert. butyl-4 ondition or anywhere between 0.1 


The treatment is particularly adapt nethyl pheno] (0.1 1b/1000 gal 100 wt. % Temperatures of 20 

ible to a fraction recovered from a 150° C 
i6-tr 

hydroforming yperation boiling at Ae In one example, it was desired to 


&5°-200° F. and containing 3-20°7 by ; Gum prepare an oil suitable f 


may be used 


or ise in 
volume of olefins. Suitable inhibitors Bottoms fron nhib led in transformers from an East Texa 
are monohydroxy phenols such a _ mee y eo se crude fraction of 59 SSU viscosity of 
those described in U. S. Patent 2  chamee 't ae ss 100° F 280° F. flash point, 274 
202,877, including 2, 4, 6-tri-tert. buty! F./10 mm. initial 
phenol 2, 4-dimethyl-6-tert amyl-4 195° F./10 mm. end point The aro 


nethvl phenol and 2, 6-di tert butyl Remove Non-Hydrocarbon matic content was composed entirely 
1-methyl phenol With Boron Fluoride or non-alkylatable aromatics. Of this 


As is apparent from the sketch oil, 100 parts by weight were treated 
above, the feed having a boiling point LTHOUGH boron fluoride sul vith 2.3 parts of tert. butyl fluoride 


no higher than 300° F. is drawn from furic acid, and other acidic rea and 5.7 parts of BF, at 25°C. with 


boiling point, and 


tank 11 and pumped into fractionat gents have been proposed in the past stirring at a pressure of 132 psi for 
ng tower 14 by means of pump 13 for desulfurizing petroleum oils, they 40 minutes. The oil was then filtered 
Inhibitor solution is injected into line have not enjoyed wide use in the in treated with ammonia and refiltered 


12 from line 18 prior to entrance of dustry because of poor yields, sludge Sulfur content wa found to be 
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reduced from 0.17% to 0.030, and 


recording charts the aromatic content from 19% to 


14% Sligh oxidation value was re- 


duced from 39.5 to 1.5 
from ONE SOURCE 
as om , 


Patents Issued in May 
Over 8000 different charts for = The following classified list- 
recording instruments can be ing gives the patent number 
lied by Technical. Thi patentee, or assignee, and a 
en 3 y , mars = unique brief description of all patents 
service means savings in ordering... . — believed to be of interest to the 
in receiving ...in stocking... and in 


petroleum industries, as con- 
chart costs, too. tained in the Official Gazette of 


~~ the U. 8. Patent Office for 

All Technical charts are produced \ May 5, 12, 19, 26, 1953, Vol 
by means ot precision plates cast from a Ore, Wee. 3-4 
carefully made wax engravings. Tech- 
nical’s inventory for immediate ship- 


ment consumes over two miles of = . PROCESSES 


shelving 


ve ALL roll and dial — 











Catalysts 


yA \\ 
When special charts are needed for <= i "Ger Guichen tak tape canine 
new instruments, Technical’s experi- { yf SOERAS (atenteas GF Seveieneees 
5 a ‘ Kt rea enartn fluoride treatment 
ence and equipment is at your service cracking catalysts 





S. 2.638.454 (Standard Oj] Development Co.) 
cad fo Catalog iroforming catelyst preparation (Mo-Fe 
2,638,455 (Phillips Petroleum Co.) Alumina- 


j o 
| if netal ox.de d ydroge al ' stalyst and its 
\ ann” preparatior 
Conversions 
L CHARTS INCORPORATED 637.750 «(Phillips Petroleum Co.) Alkylating 
iromatic hydrocarbons with olefins 
1.435.407 «(Standard Oj| Development Co.) Ap 
ves vane RENSSELAER ST. BUFFALO 10, N. Y. paratus fer elece tomeenatnte control of 


fixed bed catalyzed gas reactions 
Notionally Represented by TECHNICAL SALES CORPORATION, 15464 James Couzens Highway 2.638 68 a (Board of Regents, Univ, of Texas 
Detroit, Michigen Meth ‘ ¢ 


ind apparatus 
treatment of gases 


539.223 «Hercules Powder Co.) Catalytic de 
\ composition of hydrocarbons with steam t 


roduce hydrogen using Z silicate Mego 
- 


$9,224 (Guif Ol] Corp.) Catalytic reactor for 


for glow discharge 








tacting liquid-gas biphase stock 
103 «Universal O Products C Pr 


duction of alkyl aromatic hydrocarbons utiliz 
yacommon reagent (anhyd. HF) as are 
r tie extractant and alkylation atalyet 


Method ‘ f ro canes itus r rT a ng gas 
distribution n bubble-cap tower operating 

> Even though re-evaporation com-  oline from scrubber head of boost- im fluidized solids 

pletely dries up its body, a Nichol- er and gas lift compressors; gaso- “ ~ ~~ dro mage jm Reosers 

son weight-operated trap will not line, oil or moisture from gas well vey eer ser gl aaa 

leak live steam. Widely used for separators, accumulators, after-ab- 2.640.009 (Guif Research & 

steam purifiers, super-heated steam sorbers, etc; package natural gas- os yoy ed ign . 

lines, headers, separators, heaters, oline plants; gas lines. racking catalyst 

om, 4 TYPES—press. to 200, 500, 650, er 

DRAIN WATER, GASOLINE, OIL 1500 Ibs.; for every large capacity, 

Nicholson W. O. traps also have heavy-duty use. 
many applications in natural gas in- 
dustry: drain gas- 





CAT'G 751 


215 Oregon St., Wilkes-Barre, Pa. 








CER NICHOLSONEDD © 


— ‘VALVES: FLOATS 
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PETROLEUM 


s 


PROCESSING 


July 
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porte ie | Ol le tube 
Patten » joints fight 
spaniel ! ‘Quiomatiea ly 


CONTROL 
SYSTEM 


Now science replaces “sensitive feel” in tube rolling! 
The AIRETOOL Tube Expansion Control System eliminates 
danger of over or under expansion. It automatically 
regulates the amount of expansion, produces maximum 
tightness and holding strength in every tube joint! With 
this system you can actually cut tube rolling time in half! 
Easy to use. Set dial for tube size. insert ball hearing ex- 
pander and start powerful motor. When the tube joint 
reaches proper expansion and tightness, the control auto- 
matically shuts off the power. For more information and 
a convincing demonstration, write to: 


AIRETOOL 


MANUFACTURING COMPANY 





There's an Airetool Tube Cleaner 
and Tube Expander for Every Type 


of Tubular Construction. 


SPRINGFIELD, OHIO 

BRANCH OFFICES: Philadelphia * New York * Chicage 

Tulse * Baton Rouge * Houston * Hudson Heights (N.J.) 

REPRESENTATIVES im principal cities im U.S.A., Concdo, 
Mexico, South America, England 
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W ANTED—TECHNICAL WRITER Patents 


We need a technically-trained man, under 30, for the editorial staff of 
PETROLEUM PROCESSING. He should have a background of mechanical ceili aimee nee pe 
engineering and experience in refining or petrochemical manufacturing op “Production of substantially pure and ar 
erations—with emphasis on equipment. He should be able to write clearly hydrous alcohols by _aseotropie ener 
ind cleanly, and have done some work in preparing reports ae ig Bern ome a polyethers 
He should have an inquisitive mind and like to probe into the “why” of 640,069 (Shell Development Co.) Concer 
tration of secondary alkyl caliente acid 
things, and be able to explain to others what he has found out car wile of Gan 





Experience in magazine or newspaper production is desirable but not 640,070 (Shell Development Co.) Higher alky 
ester production in presence of hydroxy 


essential compounds and their sulfite esters 

Duties will include editing and rewriting copy, with responsibility for 2,640,084 (Union Carbide & Carbon 
specific departments in the magazine, and field trips to gather data for mg a Boar Lanta 
original articles. Location is in Cleveland, and salary is open Send details D 640,085 (Shell Development Co.) Masufa 
ire of alcohol by aci ydrolysis 


EDITOR, PETROLEUM PROCESSING —_ 
1213 West Third Street . Cleveland 13, Ohio 5.608.008 (Californian Messarch Cots 


plementary fuel 
phenylene diamines) 
2,637,636 (Shell Development 
stabilizers for leaded fuels 
2.639.227 (Sheil Development 


Corp 
fo 


to 











ging fuel oil compositions 
sulfonate and Ca _ salt 
formaldehyde condensate 

> 639.978 (Nina D. Zalikowsky) 
for fue air mixtures and 


Lubricants 


acuum 


80,000 barrel tank oe oe 
cleaned for less than *500 


Oakite Composition No. 9 Call your Oakite Technical Service Rep 
resentative. Has experience is yours to 
gets tank clean as new— draw on. He'll study your cleaning prob 
lem, suggest and demonstrate the best 
saves time and money material and method. Hell keep check 
ing back to see that you get top quality 
It used to take men trom 2 t weeks leaning at low cost. Call him today' 
to scrape the interior of this 80,000 bat 
el tank clean. Could Oakite do it faster 
FREE HANDBOOK — 
Ihe Oakite Man sugvested steaming the ne. 
rank for ’ hours, then spraying all sur 
with a 1:2 mixture of Oakite Com Drum reconditioning 
No. Y and kerosene. After the 
olunon had soaked for tour hours, the Descaling 
ink was flushed with a high pressure Cleaning tanks 
he « 


Salvage cleaning 


Result Tank was as clean as the day u Paint stripping 


was buile. The job took only 36 actual : 
Cleaning tank car 


ours. The cost, including materials 
interiors 


vas under $500 


Proving that ~in industrial cleaning it Write Oakite Products. Inc. 
always pays to consule Oakite OD Rector St., New York 6, N Y 


pUSTAIA 
210 1" | 
act “4Nine 


OAKITE petroleum service division 


4r 
Technical Service "Rais Representatives in Principal Cities of U S and Canado 


«a 
* meTHOOs” ® 
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when you buy 


CHEMICAL 
YESALTING 


be sure you get | SE RV 


The Tretolite Company pioneered chemical desalt- 
ing. Because of our long manufacturing experi- 


ence. we believe we make the best desalting 


@ =e 
— 


= 
ee ne a 


Ssrsss2. 


a 4) 
wey ee 


a 


i 


=S 
-_ 
8 


mi 
= J 


; 
ri 


‘ 
i 


mi 
7 
ry 


pee 


« AW) 


\ 
? 


chemicals available. However, as good as Treto- 
lite desalting chemicals are, they are at their best sina il Nit Hicier 
ure maximum aesaiting ethcency 


only when they are correctly applied. the Tretolite Company provides 


i a com 
plete service department, staffed by expe 
rienced desalting engineers. When you 
pecify Tretolite desalting, you are as 


ure 1 of 


1 Preliminary performance-prediction tests 
The Tretolite Company sells no desalting equip- 2 Plant design consultation, design advice, 
drawings 
Supervision and consultation during 
construction 
desalting plant is set up so you get maximum de Assistance and cooperation for the 
salting performance from the chemical used. We wart-ep 

: Instruction for refinery personnel 

believe we sell the best desalting chemicals avail- 6 , , : 
Continuing service calls and inspections 


ment. Our interest in your desalting plant design 


is based only on one desire: to make sure your 


able—we know we give the best service. Just give 


us a chance on your next desalting installation. 


Tret-O-lit€ 


y 
” OS@@ANGELES 


TRETOLITE COMPANY 


ST. LOUIS 19, MISSOURI @ LOS ANGELES 22, CALIFORNIA 


Chemicals and services for the petroleum industry @) 


DESALTING . DEHYDRATING . CORROSION INHIBITING 
SCALE PREVENTING . WATER DE-OILING . PARAFFIN REMOVING 
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<> Patents 
SARAN LINED PIPE SERVICES |) QueMent 
FILTER PRESS INSTALLATION | ¢& re 


437 Edw 
This Saran lined piping 


handles a carbon slurry of an 
organic acid solution 


Mel 


A large midwest corn processor required piping 
suitable for handling a carbon slurry of an 


organic acid solution to and from filter presses 
Saran Lined Pipe Company 


2415 Burdette Ave., 
Ferndale, Mich 


in a new pilot plant Saran lined pipe, fitting 
and valves were the company’s choice for the 
following reasons: Saran lined pipe, fittings and 
valves assure tight, leak-proof joints. The excel 
lent corrosion resistance of strong. rigid saran 


Please send me a copy of your lined pipe assures 4 maximum service lite anda 


minimum of down time. Saran lined steel pipe Pumps and Compressors 


ean be delivered immediately, cut and threaded 


catalog on Saran Lined Pipe, 
Valves and Fittings 


iss rede k 
to your specications, of fabricated in the field 


Nome without special tools 


Saran lined pipe may be the answer to your own 
Title requirements, For further details write or call 
the SARAN LINED PIPE COMPANY, Fern 
dale, Michigan. Offices in New York e Boston 
Pittsburgh e Tulsa e Philadelphia e Chicago 
Portland e@ Indianapolis e@ San Franciseo 
Houston @ Denver e@ Los Angeles e@ Seattl 
Cleveland e@ Charleston, S.C. e@ Toronto 


Montreal 
RELATED SARAN PRODUCTS 


Saran rubber tank lining e Saran rubber mold- 


Company 
Address 
City 


State 


1503-4 ing stock @ Saran pipe and fittings ¢@ Saran 


tubing and fittings v 


ee a ee 
Oe ce ee ce ee coe ee ee ee ee ee oe oe ee ee ee eee 


alves and Fittings 


Hs4 I 





you can depend on DOW PL ISTICS 2 yd ss wa i me | é Pilot 


ig 
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c. E. Finney, 
Jr., has retired as 
resident of Sait 

kK « Refining 
and Salt 

Pipe Line 
both Stand 
ard Oil Co of 

subsid- 
iaries, and J. T. 
Higgins, former 
ly managet 
operations 
Standard 


Calif 


Mr. Finney 


mond 


finery ucceeds 
him Replacing 
Mi Higgins at 
the Richmond 
plant is M. F. 
Miller, formerly 
assistant m 4a n- 
iger of the op 
erations control 
division in Stand 
ard’s 


‘ 


manutac 
uring depart 
nt in San if Ps 
Francisco 
Mr. Finney has 
headed = the two 


Mr. Higgins 


subsidiaries since 


they began operations five years ago 
He has had more than thirty years 
experience in refinery operation 
serving in a number of executive po 


sitions with Standard Oil 
Mr. Higgins, a graduate of Stan 
ford University, has been with the 
1929. Mr. Miller is a 
California graduate 
company in 1926 
Succeeding to Mr. Miller’s forme: 
J. 8. Detweiler. T. M. Sheehy 
has a'so been appointed a new as- 
manager in the 


company since 
University of 
who joined the 


post | 


sistant operations 


control division 


F. W. Bruckmiller, assistant gen 
eral superintendent of Standard Oil 
Co.’s (Ind.) Sugar Creek, Mo. refin- 
ery, has retired after 35 years serv- 
ce I. ©. Staeuble, superintendent 
of the division at Sugar 
Creek and J, H. Johnson, assistant 
superintendent of the mechanical di- 
vision at the firm's Whiting, Ind. re 
finery, become assistant 
perintendents at Creek In 
inother Standard promotion, S. E. 
Cahoon, superintendent of the light 
oils division at Wood River has been 
shifted to assistant general 


process 


general su 
Sugar 


superin 
tendent at the same location 


* * * 


Robert M. Morris will be the new 
production manager of Monsanto 
Chemical Co.'s Organic Chemicals 
Division effective September 1, Paul 
G. Marsh will become associate pro- 
juction manager Mr. Morris, who 
joined Monsanto in 1936 after grad 
uation from Washington University 
has been manager of the company’s 
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Plast.cs Division plant at Springfield 
Mas since 1950 

Mr. Marsh is also a 
Washington University 
vith the 


yradaute otf 
and has been 
company since 1923 
Homer Ambrosier retired June 1 
rom Union Oil Co. of California 
atte 2 ars With the company, the 
: of the Mal 
Bakersfield, Calit 
S. Baumgartner, lube treating 
partment engineer at Union's Ole 
im, Calif. refinery, will succeed Mr 
Ambrosier. B. L. Johnston has been 
ippointed assistant superintendent at 
Maltha 


uperintendent 
refinery near 


M. BD. Larson will be superintend 
ent of the industrial relations division 
at Standard Oil Co.'s (Indiana) new 
refinery in Mandan, N. D 

Since 1950 Mr. Larson has been 
superintendent of the in 
dustrial relations division at Stand 
ard’s Sugar Creek, Mo. refinery. He 
joined the company as assistant per 
sonnel and safety supervisor for the 
Des Moines, Iowa, sales field in 1946 
and was transferred to Sugar Creek 
a year and a half later to establish 
the refinery 


assistant 


supervisory training 


program 


T. M. manager of 
the newly-combined chemical and 
department of the 


Osborne is now 
ga 
engineering and 
construction division of Koppers Co 
Mr. Osborne had 
the chemica] department 
functioned as a 


been manager of 
when t 
eparate unit A 
manager in the new 
ment is Dr. A. J. Abrams 


assistant manager of the 


sistant depart 
formerly 
chemical 
lepartment 

Dr. George G. Brown, Dean of the 
college of engineering at the Univer 
sity of Michigan, has been appointed 
treasurer of the American Institute 
of Chemical Engineers He will fill 
out the term held by C. R. DeLong, 
who recently resigned after 17 year 
n office 

Dr Brown received his doctorate 
degree at the University of Michigan 
in 1924, and is a former AIChE pre 
ident 

Henry S. Curtis has been promoted 
to manager of production and engi 
neering of Diamond Alkali Co.'s Or 
ganic Chemicals Division He is a 
1933 chemical engineering graduate 
of Ohio State University He joined 
Diamond Alkali in 1951 and until hi 
recent 
of the Organic Chemicals Division 
His headquarters are at the firm 
plant in Houston 


promotion was chief engineer 


* * 


Clark S,_ Teitsworth has been elect 
ed a vice president of Socony-Va 


ium Oil Co 


ored as the 


Dr. Godfrey Lowell Cabot was hon 
‘Grand Old Man of the 
Natural Gas Industry it the recent 
International Exposition 
in rulsa Dr. 
Cabot, #2, 1 the 
founder and. still 


Petroleum 


active president 
of Godtrey i 
Cabot Im 

At the IPE, he 
was. presented 
with an inscribed 
old medal by B. 
L. Majewski 
president of 
American 
Cabot 
seven 


reat 
Oil Co, Dr 
is one of 
representing industry di- 
visions selected by the IPE “Old Tim- 
ers" committee to receive an award 

Dr. Cabot is a graduate of Har- 
vard, and did postgraduate work 
in Switzerland and in this country 
He began his industrial activity in 
1882, and by 1899 had established the 
world's largest carbon black manu 
facturing plant at Grantsville, Va 
He is a member of numerous soci 
eties, and has received several hon 
Ameri- 


Dr. Cabot 


ploneers 


orary doctor's degrees from 
can universities 


* 


J. O. Richardson has been promot 
ed to chief petroleum engineer for 
Hancock Oil Co He received his 
undergraduate and graduate degrees 
from the University of California 
ind has been with the company for 
the past 


eight years 


. * + 


Myran J. Livingston, for the past 
year assistant to the president of 
Arthur G. McKee & Co., Cleveland 
has been elected vice president in 
charge of the company’s 
refining division. Earlier in his serv 
ice with McKee, he was sales man 


petroleum 


ager of the same division 


Dr. Leslie ¢ 
lirector§ oft 


Beard, Jr., 
Socony-Vacuum 


assistant 
Labora 
tories, has been elected president of 
the American Society for Testing 
Mate rials After 
receiving his dos 
torate degree 
from Johns Hop 
kin University 
in 1922, he 


< 


Socony 


joined 
Vacu 
um as a research 
chemist 
Associated with 
ASTM for 
years, Dr 


many 
Zeard 
partic- 
active in 


has been 
ularly 
Committee l)-2 
Products and 


Dr. Beard 


Lubri 
erving as first vice 


on Petroleum 


¢ 


cants, presently 


chairman of the main committee, as 


1060 
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VALVES 


HERE’S WHY ORBIT VALVES ARE 
ESPECIALLY SUITED FOR LPG SERVICE 








Figure LP201-3 


2-in. Size 


ORBIT Forged Steel LPG VALVES 


are available in sizes: 1”, 1442", 2”, 2%”, 3” and 
4”, ASA Ratings beginning at 150 Ib., to and 


including 2500 Ib. With Flanged and Screw Ends. 


Maximum Rated Working Temperature of these 
£ 


valves is 250° Fahrenheit. 


ORBIT Forged Steel VALVES are carried in stock ® There is only 
by many supply stores. CMATION one ORBIT 
; ) } e Ai 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 
BRANCHES 


HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
407 Velasco 1740 East Yellowstone 402 West County Road 
Servicing the Gulf Coast Serving the Rocky Mountain States and Canada Serving West Texas 
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well as heading several sub-groups 
For the past two years he has been 
ASTM vice president 

Claire H. Fellows, director of the 
engineering laboratory and research 
department, Detroit Edison Co., re- 
places Dr. Beard as vice president 


> . * 


Roscoe L. Van Zandt has been ap- 
pointed superintendent of Lion Oil 
Co.'s Barton, La., chemical plant, ex 
pected to begin operations in the 
second quarter of 
195 Assist- 
ant superintend- 
ent will be Stan- 
ley B. Johnson. 

Mr. Van Zandt 
joined Lion Oil 
in 1938 at the El 
Dorado, Ark., re- 
finery, and later 
became assistant 
superintendent of 
Lion's chemical 
plant at the 
location 


Mr. Van Zandt 
Sam ¢ 

He holds a chem 
ical engineering 
degree from T 
as A & M 
versity 

Mr. Johnson, a 
chemical engi- 
neering graduate 
of the University 
of Oklahoma, 
came with Lion 
Oil in 1942, and 
until his present 
appointment was 
assistant chief 
engineer at the El Dorado chemical 
plant 


Mr. Johnson 


Other top posts at the Sarton 
plant will go to John L. Ricks, chief 
engineer; H. Leon Payton, operating 
superintendent; Fred B. Elilott, main- 
tenance superintendent; and Malcom 
C. Lowe, chief chemist 


* * * 


Dr. Paul D. Foote, executive vic 
president of Gulf Research and De 
velopment Co., was awarded an hon- 
orary doctor of science degree at 
Carnegie Institute of Technology in 
June It was the 8th such award 
given in the school's history 

Dr. Foote did his undergraduate 
work at Western Reserve University 
completing his graduate studies at 
the Universities of Nebraska and 
Minnesota He has authored or co 
authored more than 150 scientific 
papers, and some of his work has 
appeared in PETROLEUM PROCESSING 


Harry B. McClure, vice president 
of Carbide and Carbon Chemicals Co 
has been advanced to executive vice 
president of the same firm. Myr. Me 


Clure finished his undergraduate 
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work in chemical engineering at th 
University of Pennsylvania in 1924, 
receiving his master’s degree from 
the same school in 1928. That same 
year he joined Carbide where his pri- 
mary concern has been development 
of new chemicals and markets 


* * * 


J. R. MacGregor has been named to 
the newly-created post of research 
coordinator, petroleum products, Cal- 
ifornia Research Corp 

A University of California grad 
uate, Mr. MacGregor joined Stand- 
ard Oil Co. of Calif. in 1925, parent 
company of Cal Research, and has 
been with the research subsidiary 
since its formation in 1944 


* * * 


Dr. R. S. Dicks has joined the staft 
of the Textile Division of Celanese 
Corp. of America. Formerly senior 
process engineer for Shell Oil Co., Dr. 
Dicks will collaborate with Kenneth 
DD. Bowen, Celanese director of manu- 
facturing ccordination, in directing 
a study of chemical processing equip 
ment in Division plants 


G. H. B. Davis has joined the ex 
ecutive staff of Standard Oil Devel 
opment Co. as coordinator of market 
ing services and contracts. He came 
with the company as a_ research 
chemist in 1927, advancing to direc 
tor of the research division He is 
a graduate of the University of Ken 
tucky 


* . * 


V. A. Kalichevsky, consulting chem 
ical engineer for Magnolia Petroleum 
Co., Beaumont, has been honored by 
having one of his American works, 
‘From Oil Well to Engine,” trans 
lated into Italian Under the name 
Biografia del Petrolio,” the Italian 
version was prepared by Ing. V 
Damiani-Lugaro, and published by 
Gherardo Casini, Rom« It is 337 
pages in length 


* * 


Richard E. 
Lauterbach is 
now manager of 
General Petro 
leum Corp.'s 
manufa ¢ 
turing depart 
ment He is a 
i936 graduate of 
UCLA, joining 
General Petro 
leum immediate 
ly after leaving 
school After 
three years as a 
laboratory assistant he 


Mr. Lauterbach 


became a 
chemical engineer in the laboratory 
department and in 1915 was assigned 
to the company's Torrance plant as 
a refinery engineer Since last No 


in Engineering 











The ‘swing and spill” hazard in) conve: 
tional hook and crane hotsting may seen 
he a thing of the past, according to a mid 
vestern laboratory. Tt ha developed a 
new crane which substitute in automat 
mechanism. controlled bw a small knob, 
for the usual operators control I hve 


i smoother ontrolled homt. Se 


crane t tillin ile model stage 


A power plant large enough to ser 

the ol Akron, Ohio. is post part of the 
nation est aluminum reduction plant 
designed and built byw Kaiser knogineers 
Installed « ipacity of the combined gas 
engine and steam generating lacilities is 
13.200 kw of power, A maximum of 140 
OOO.000 cube feet of natural gas is con 
umed per day Speed was essential, so 
Kaiser kingineers had the pl int producing 
power only eight months after ground 
We end vou an illustrated 


lolder on request 


= - 


veaking 


Instrument 

Engineering 

is a Valuable wv 

hook by Draper 

MeKay and Lee 

In two volume (the 1 out thi 
June) g 4 1 comprehensive reference 
hook for the practicing engineer mdan 


ent ding contribution to the theory of 


Incidentally, Kaiser Engineers lias approxi 

itely OO0 professional engineers, techni 
i experts and tall ready to tackle vous 
problem ino d yn, engineering oF con 
truction. Calle rite: Kaiser Engineers 
Division of Henry J. Kaiser Company, 
Kaiser Building, Oakland 12. California 


(To obtam more data on advertised products see page 1088) 1O7} 





directed 


- flexing 
is the better 
buy! 


Granted this is a rather abrupt and sure state- 
ment, yet we believe you will agree with it 
once you fully understand what Directed Flex- 
ing is and how it smooths out joint action, 
produces the ideal flexing movement, protects 
against over concentrated stresses... all of 
which make for long joint life. 


‘Two design features are linked with the Directed Flexing feature. 


In fact, they are responsible for it. 


1 the all-curve corrugation 


2 the matching shape 
of the equalizing rings 

Note how the corrugation when flexing under the force of the line 
movement uses the side surfaces of the adjacent rings as a guide. 
Instead of moving more or less as a flat plane, as would a straight 
sided corrugation, it actually wraps itself around the ring, con- 
tacting it progressively from bottom to near the top, reversing itself 
when the line cools off. This action not only distributes flexing 
stresses, [It smooths out the movement. The equalizing rings, essen- 
tial to this action, serve in another important way, They progres- 
sively control and limit the traverse on all corrugations. 

This, in a nut shell, is the engineering back of the Badger 
Directed Flexing feature. If you will give a moment's thought to 
the stresses set up in a youn by a pipe line movement, you, too, 
will give full wieght to the value of the Directed 
Flexing design of these expansion joints. You, 
like countless others, will see that Badger Ex- 


pansion Joints will go onto your lines. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET @ CAMBRIDGE e@ MASS. 


(To obtam more data on advertised products see page 1088) 
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nber he has been manager 
company’s new plant now un 
truction at Ferndale Wash 


T. Ben Arnoid 

now refinery 
superintendent at 
the Potwin, 
Kans plant f 
Vickers Petro 
leum Co 

As chief engi- 
neer and man- 
ager of the r 
finery division of Pad A 
Southwestern En- Hy i> 
rineering Cc sa 
Mr. Arnold was Mr. Arnold 
n charge of con 
struction and installation of the 
Vickers TCC unit which went 
tream in March 

Over-all operations at the Potwin 
refinery will continue to be under 
the direction of A. M. Schrepfer, vic« 
president in charge of manufactur 
ing 

S. S. Seltzer, Jr., former vice pres 
ident of Royal Petroleum Corp. and 
Southwestern Oil & Refining Co., has 
become president of both companies 
succeeding his father, who died last 
December 

. > * 

G. H. Thornley, technical manager 
of C. C. Wakefield & Co. Ltd., is the 
new vice president of the British In- 
stitute of Petroleum He has been 
i member of that group since 1954 

R. G. Larsen, head of Shell Devel 
opment Co.'s lubricants and fuels «e 
partment at Emeryville, Calif., has 
been director of research for Shell 
Oil Co. at the Martinez, Calif re 
finery 


C. A. Harrell has been named chair 
man of the newly-created industrial 
economics department of Southwest 
Research Institute at San Antonio 
He is a former delegate to the Inter 
American Congress of Municipalities 
and a recognized authority on indus 
trial development His department 
will be concerned with economics in 
technical and evaluation fields, an 
swering the increasing demands on 
the Institute for these types of 
studies 


* * 


Dr. Ferdinand Sonneborn, founder 
and president of L. Sonneborn Sons 
Inc., died in New York City in June 

Zorn and educated in Germany, Dr 
Sonneborn came to this country In 
1903 and founded the oil refining and 
chemical manufacturing company 
which is celebrating its 50th anni- 
versary this year 

Rudolf G. Sonneborn, a nephew, has 
been named as the new president of 
the company 
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NOTES ON 


\s was 
Kellogy 


l 
Thliaine 


announes ad recentl 


Is how in a position to 
available a new, low-cost 
method of producing Viithetu 
urea of ¢ xceptional purity trom 


ammonia and carbon dioxide 


M mitecatini ! rea 


after 


Knou ” as the 
Proce 
Italian firm which devel ped u 
the neu 


the well-known 


method reflects more than 
thirty years experience in the field 


of nitrogen chemistry 


Many of the economic advan 
taves of today s Montecatinisvn 
thet stem from 


urea pron ess 


metallurgical research over the 
past 20 vears which has led to 
the elimination of costly silver 
The ~t have 
CAXPEelisive 


Phas 


added advantage of as 


or lead-lined vessels 

been replaced boy less 
stainless steel equipment 
has the 
suring an 


end-product free of 


metalhe contaminants, making 
the urea entirely safe for sale to 
the growimy cattle-feed market 


While 


has plaved the major role in im 


metallurgical research 


proving the economics of the 
Montecatini svnthesis operation 
process improvements have also 
reduced initial investment and 
ope rating costs by rehes 


of the 


LEAge EYDGATAN 


more eritieal corrosive 


conditions 


These particular 


hed at a time 


im proveme nf 
when 


jperating on a 


were accom plt 
Montecatini was 
once-through basa r the produc 
Most recent develo, 


ment n the proces 


tion of urea 


offered calls for the part a 


With thi 


nonia and 


i fai gas 
of the am 


practi 
‘ 
; 
earbon 
urea 


remaining l4 


ammonia may readily 


verted to fertilizer 


KELLOGG COMPANY 
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Greatly Reduced Coking and Improved Yields 
in Kellogg’s Unique Ethylene Process; New 
Pyrolysis Method Adaptable to Ethane 


Commercial operating reports from 
an ethylene plant tn England that 
Kellogg designed and erected con 
tinue to show remarkably low coke 
formation despite high conversion 
It « mploy Sa Unque py roly sis step, 
a product of the Kellogg pilot plant 
laboratory 

Whereas 


pyrolysis furnaces usually aver: 


conventional ethylene 


ipe 
only a lew weeks on stream bye fore 
removal 


slight coke 


deposits when inspected after 12 


being shut down for coke 


this plant showed only 


months continuous operation. Dur 
ing this period it was ope rated with 
to convert 55 to 
of the naphtha to C-4's 
and lighter gaseous products 


Nogy-d 
Ke opp-ae 


fractionation system which purifies 


sufficient severity 
60 wt. ©, 


The special signed 
the ethylene has also proved highly 
efficient. This is demonstrated by 
the fact that it produces 99.946; 
pure ethy lene. The amount of Hn 
purities is actually 50°07 less than 


design 


And this purity is obtained 


while recovering 9507 of the total 
ethy lene 

In addition to producing high 
quality products over extended 
periods, the process has been en 
neered to obtain maximum econ 
heat 


From an operating cost 


omy of the required — for 
pyrolysis 
standpoint, a special design in the 
quenching system, which follows 
the pyrolysis step, plus the use of 
heat by 


refrigeration system, pro ide major 


low-level the absorption 


savings by recovering most of the 


heat used in era king 


Pilot Plant Studies 
Reveal Adaptability 


Meanwhile continuing pilot) plant 


studies are being carried out in the 
Kellogy labs On uUSstnY Various adap 
tations of this pyrolysis process to 
produce high purity ethylene from 
ethane, and other feed 
stocks. Test runs indicate that the 
Kellogg method will produce higher 
yields of ethylene and less coke 


than conventional processes 


propane 





CONTINUED FROM PRECEDING PAGE 


Capital Investment Lowered in 
Phthalic Anhydride Plants 


Several which 


design provements 
lower capital mvestment are bemy in 
corporated in new Fluid phthalic anhy 
dride plants now underway for two 
major chemical companies abroad 
Most important is a re-design of the 
condensing system which not onl 
reduces capital investment but alse 
Hipraove . 


operating conditions For 


‘ xamnipole it need for 


preclude Ss “any 
operators to come om direct contact 
with the phithalie or its fumes 

When completed the two new plants 
will produce about 50 million pounds 
of proba t bucalie annually 


Meanwhile Kellogg's lab has «ke vel 


oped anew feed preparation step which 


= ) 
a? He | 
New Iso-Octyl Alcohol Plant Takes Shape 


Kellogy. this 
new plant ‘ mploy sthe Oxo process and 
1955 


northeast 


sulfur 
Fluid 


The step assures the processor 


permits the use of low-prace 
contamimg naphthalenes im the 
process 


of the higher vields prossibole with the 


fluidized catalyst svstem as well as its | Uyder construction by towers in the tox 


and fractionator 


yround Also 


foundation. are aleohol, aleohol re-run 


other advantages: lower imitial cost 


shown, on the conerete 


handling of catalyst longer 
catalyst life 


through better control of heat 


CUSIET is scheduled for completion in 
taken from the 


corner of the site with rundown tanks 


and imereased safety Photo was and aldehyde towers. The control room 


is at bottom rip hit 


MOST RECENT PROGRESS PHOTOS 
OF GASOLINE-FROM-COAL 
SYNTHESIS PLANT 


VORE THAN TWENTY MAIOR 
CHEMICAL PROCESSING STERS 
are involved in the gasoline-from 
coal synthesis plant: Kellogg 
wmeecred and is currently ereeting for 
South Afriean Coal, Oil & Gas Cor 
proration SASOL) in South Afriea 
While overall program ts directed 
towered the 


coal, the processes involved alse pre 


production of fuels from 


duce an assortment of oxygenated and 
other chemicals whieh are reco, ered in 
Kellogy 
Work under way in plrote 
\mong the will dee 
produced as chetated by market con 


desivned purtheation system 
right 
chemicals whieh 


ditions are ethanel propanol butanol 
methyt ethyl ketone 
phenol 


benzel 
stilfate 


amd “eve ral 


rotor 
tolucl 
lieht and heavy creosotes 


and tars. Shown at left in above 
lustration os the svoathel reactor in 
which the actual syntheste step takes 


waites 


pl we. The reactor im a deve Teoponnne nt of 


Kellogy 


= pilot plant Liboratories 


Typical Current 
Kellogg Chemical 
Plant Contracts 
Phenol-from-cumene (2) 
Iso-octyl-alcohol 
Ethylene 
Polyethylene 
Ammonia 
Phthalic Anhydride (2) 
Gtyceride Purification 


Liquid Fuel and Chemicals 
Synthesis from Coal 


For further information, technical data, etc., 
relating to chemical or petrochemical proc- 
essing, write 


225 Broadway, New York 7, N. Y. 
Also Jersey City, 

tes Angeles, Tulsa, Houston, Toronto, 

Londen end Paris. 
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FIRST GLASS-LINED SMOKE STACK for industria! 
the A. O. Smith Co, at its Milwaukee, Wis« | 
is coated inside and out with two glass linings, each approximately 0.005 in 
thick. Bonding of glass to steel] took place at 1,600° F. The 

resisting type, 


use has been erected by 
steel fabrication plant, The stach 


glass, a special acid 
is said to combat normal corrosion of 


metal caused by acid con 
densate in smoke. Still in the 


Stage, the stack will be kept under 
before market possibilities ar: 


“guinea pig 
close observation for several years explored 





McGrew Joins Nalco ment and operation of 
crac king prow eSSes 


new catalytic 


New technical director of National 
Aluminate Corp.'s Catalyst Division 
is E. H. McGrew Located at the 
firm’s Chicago plant, Mr Mc- Walter L. Hardy has been pro- 

Grew will he moted to director of engineering, Fos- 
working on tech- ter D. Snell, Inc 
nical matters Mr. Hardy, who joined the 
with Dr. D. G organization in 1952 as director of 
3raithwaite. Nal- package engineering, will be in charge 
assistant vice of design, construction and sales for 
president the Snell packaged spray dryer. His 
A chemical en- division will also be 
gineering gradu- 
the Uni- processing plant equipment and de 
versity ot Ne- ign 
braska, Mr. Mce- 
Grew has peen 
Mr. McGrew in the petroleum 


industry for more of 


Snell Promotes Hardy 


Snell 


responsible for 
research and development in chemical 


‘ 
ol 


Canadian Affiliate For Fluor 


Fluor Corp. of Canada, a subsidiary 
Fluor Corp., has purchased an 
interest in H. G. Acres & Co con 
sulting engineers of Niagara Fall 
Ontario 
Whil no 


than 25 years Until his recent ap- 
pointment he was with Universal 
Oil Products Co Since 1939 he 
has been working on both develop- changes 
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the newly-acquired 

are contemplated, Fluor of 

‘anada obtains the services of Acres 

100-man enginecring staff, which will 

b upplemented by additional per 

sonnel fron Fluor’s Los Angeles 
ortice 

Other Fluor 

tablishment f a new ales 

in Philadelphia with John A 


changes include es 
otties 
Brown 
a district sal manager, and clec 
tion of Jan Oostermeyer 

d president of Shell Chemical 
to the board of directors otf 


the parent company 


recently 


Receive Honorary Degrees 


Earl F. English and Edward J 
Hudson, graduate of Stevens Insti 
tute of echnolog and well-known 

as industric 
‘ awarded 
honorary doctor 
enyinecring 
by thet 
mater at 
ith gradua 


enmo0nies 


Mir. English 


Mr English, 
vice president of 
sSechtel Interna 
tional Corp., has 
been in charge otf 
ml refinery dé 
sign and con 
struction in many 
parts of the world, doing much of 
his work since World War II in the 
Middle East. He supervised erection 


Mr. Hudson 


of the world’s largest oil-loading pier 
at Kuwait 

Mr. Hudson, president of the Hud 
son Engineering Co., has been closely 
identified with rise of the natural 
gas industry His organization has 
designed and constructed more than 
100 major gas or oil processing plants 
throughout the world 

Two other Stevens alumni, Augusts 
G. Pratt, chairman of the board of 
Zabcock & Wilcox Co., and Don G 
Mitchell, chairman of the board of 
Sylvania Electric Products, Inc., wer: 
given honorary degrees at the grad 
uation exercises 


New Edwards Works Manager 


Chief engineer David MacGregor o! 
Edward Valves, Ine 
Rockwell Mfg. Co 
to additional duty as works manage! 
at East Chicago In his new post 


subsidiary ot 
, has been assigned 


Mr. MacGregor will supervise manu 
facturing 
relation: 

He first joined the 


operations and industmal 


Company 





CAST WELDABLES GIVE YOU: 


1. Lower cost 3. Shorter centers 
2. Longer life 4. Heavier walls 


They can be furnished for all tube 
and pipe sizes, and 1.D. and wall 
thickness; on close center dimen- 
sions; from any type of cast ma- 
terial. 


IMPORTANT. In your specifications 
send us: 1.D. of tube; O.D. of tube; 
operating conditions; inlet and out- 
let pressures and temperatures; 
center dimensions. 

Three of the welding fittings shown here have 
cleanout or inspection openings equipped with 


Ohio Type 1000 closures. Other closures are 
available. 


The Qhio Steel Foundry Company 


LIMA, OHIO 
PLANTS AT LIMA AND SPRINGFIELD, OHIO 


(To obtain more data on advertised products see page 1088) 
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1925, and was appointed chief engi- 
neer in 1943 A native Scotsman, 
he received his early engineering 
training in Glasgow, completing his 
studies at the Universities of Wiscon- 
sin, Purdue and Illinois Institute of 
Technology 


Bachman New Davison VP 


Dr. Paul W. Bachman, formerly di 
rector of research and development, 
Davison Chemical Corp., has been 
elected a vice president of that firm 

teceiving his 
doctor's degree at 
Johns Hopkins 
University in 
1926, he has held 
research positions 
with several of 
the country’s 
larger chemical 
concerns, In 1949 
Dr Zachman 
joined Davison as 
manager of de- 

Dr. Bachman velopment — plan- 

ning, doing tech- 
nical work on the two newest Davi- 
son plants at Lake Charles, La., and 

Zartlow, Fla 

Dr. Bachman is a member of sev- 
eral scientific societies including the 
American Institute of Chemical En- 
gineers and the American Petroleum 
Institute 


Personnel Changes 


Brown Fintube Co. Laurence ¢ 
Johnston to vice president from east 
ern district sales manager 


General Refractories Co.— Harry 1 
Graham to vice president from gen 
eral sales manager Herbert F 
Greene to vice president from works 
manager Richard E. Longacre to 
generai sales manager Gordon C 
Fay to works manager 


Black, Sivalls & Bryson, Ine. 
tichard Cwik to Chicago district sales 
manager for oilfield sales division and 
controls, safety head and venting 
equipment sales division 


Henry J. Kaiser Co.— Michael Mil- 
ler has been put in charge of all ac- 
tivities connected with joint-venture 
work of Kaiser Engineers Division 


Blaw-Knox Co.—-Charles F. Hauck 
to sales manager of the Chemical 
Plants Division, and Bruce Alexander 
to assistant sales manager, same di 
vision 


Cooper-Bessemer Co-p._-Todd W 
Smith to sales and engineering repre 
sentative in Seattk 


Pittsburgh Plate Glass Co.—Rich 
ard A. Bowes to acting manager, in 


dustrial sales, Milwaukee Paint Di 
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First of a Series 





ne man can act... 











more quickly and effectively 


NDUSTRY has now realized that the completely automatic 
plant without. any operator is generally impractical. Only the 
human mind can apply the judgment necessary to supplement 
instrumentation . . . adjust for. corrosion . . . and be able to 
change constantly with advancing technology. 


¢ 


OWEVER, the advantages of only 
one operator are very important. He can 
operate with singleness of purpose and 
co-ordination that no two er more oper- 
ators could duplicate. BUT, he needs 
help. He needs information. This is the 
basis of the PANELLIT business. 


ANELLIT integrates automatic con- 

trol into an overall information system. 

PANELGRAPHS using graphic symbolism 

make it possible for the operator to vis- 

ualize a large mass..of instrument data. 

PANALARM ‘ANNUNCIATORS§ watch the 

process . . . allow the operator to con- 

centrate on essentials . .-. signal when 

any “off-normal” condition develops. 

PANASCAN. SCANNING’ SYSTEMS handle 

masses of information . . . weed out the 

unimportant . . . store it up . .; record it or bring it to the operator's 

attention if “trouble” occurs. All these combine as PANELLIT INFORMATION 

SysTEMS .. . enabling the operator to know . . . and to act quickly and 
effectively for better process control. 


Write for Panelgraph Bulletin PI-153. 


Copyright 1953 — Panellit, inc 


PANELLIT, INC., 6312 North Broadway, Chicago 40, Illinois 
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“Me LOL hen. 


Requires no pay check 
Never makes a mistake 
Works 24 hours a day 
Never takes a vacation 


Many industria! operations that must be watched continuously and formerly required the individual 
attention of a man, are now being done without the mon .. . by using a Diamond “Utiliscope” (Wired 
Television). The camera tokes the place of the man... the monitor or receiver brings an exact picture 
of what is happening (as it happens) to o remote central contro! point or wherever else desired. 
_ The “Utiliscope” is surprisingly low in cost. Its image is always lear and stable—it connot transmit 
on incorrect image. It is on the job 24 hours o day, day in and 
day out, with proctically no ottention. The “Utiliscope” hes no 
human limitations. 

Let us tell you how the “Utiliscope” is now saving man- 
power, improving product quality, increasing production or 
preventing accidents. There probably is an application you can 


yi word 






DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO «¢ OFFICES IN 39 PRINCIPAL CITIES 


Diamond Specialty Limited —Windsor, Ontario 


wintd {yinisioe 


WRITE FOR 
BULLETIN 10258 


Since 1903, Diamond has Manufactured 
Quality Equipment For Industry 
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vision; William B. Calhoun, Jr to 
industrial sales manager, same div 

sion, Houston; Carl C. Patterson to 
industrial sales manager, same divi 
ion, Atlanta 


CDC Control Services, Ine. Kar! 
W. Peterson to director of field en 


gineering 


Peabody Engineering Corp.— Eri: 
G Peterson to executive Vice pres 
dent 


Ethyl Antiknock, Ltd..-Howard J 
Philip to assistant manager 


Expansion, Transition 


National Research Corp. has pur 
chased a 25 interest in the out 
standing stock of Leybold-Hochva 
kuum-Anlagen G.M.B.H Koln, Get 
many. Activities of the German firn 
are concerned with industrial appli 
cations of high vacuum technology 
Reciprocal licensing arrangement 
have been concluded, whereby each 
firm can market the other's prod 
ucts 


Sealol Corp. has completed a licen 
ing arrangement with Flexibox Ltd 
Manchester, England, whereby Sealol 
will have exclusive manufacturing 
and sales rights for Flexibox seal 
in the U. S. and Canada, and Flexi 
box will have the same privileges with 
Sealol products in Western Europe 
England and Australia 


Perkin-Elmer Corp. has completed 
a 20°) expansion of its laboratory 
and manufacturing facilities for pro 
duction of infrared process stream 
analyzers at Norwalk, Conn. The new 
unit has been added directly to al 
ready existing plant at that loca 
tion 


Bjorksten Research Laboratories, 
Inc., is constructing a_ three-story 
15,000 sq. ft. laboratory at Madison 
Wisc., primarily for research on plas 
tics and polymers. Completion is 
scheduled for October 


Graver Tank & Mfg. Co. has estab 
lished a new plant at Odessa, Texas 
Extensive warehouse space at Odessa 
will permit storing of 500 bbl. and 
1000 bbl. lease tanks fabricated at 
that site 


Rockwell Mfg. Co. is transferring 
all its gas industry instrument pro 
duction from Pittsburgh to its Mac- 
nick Division plant in Tulsa. No phys- 
ical expansion cf Tulsa facilities is 
ar ticipated 


Cooper Alloy Foundry Co. now in 
cludes plastic pumps, valves, accesso 
ries and fittings in their product line 
after acquiring an interest in Vanton 
Pump Corp. Move stems from increas 
ing demand by chemical industries 
for corrosion-resistant equipment 
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“Three grateful people say 


Were HERE — 
because you were THERE I" 


Each one of these people is alive today because some- 
one gave blood. 


If you've given blood before, you know how easy it is 
—how quick and painless. And you know what a 
wonderful feeling it is when you realize that what you've 
done may give another person his life. 

Now you are asked to give blood . . . again and again. 
And you can do it safely every 3 months. 

Because America’s need for blood has increased 
enormously—for our armed forces, for accident and 
disaster victims at home, for new disease-fighting serums. 

Many a life hangs in the balance! Will you help? 


Call your Red Cross, Armed Forces or Community 
Blood Donor Center today! 


BUSINESS EXECUTIVES 
CHECK THESE QUESTIONS 


If you can answer “‘yes’’ to most of them, you. and your company— 
are doing a reeded job for the National Blood Program 


HAVE YOU GIVEN YOUR EM HAS YOUR MANAGEMENT EN- 
vte TIME FF TO MAKE DORGED THE LOCAL BLOOD 

0) DONATION DONOR PROGRAM 

HA COMPANY GIVEN 
ANY ( iINTTION TO YEE F YOURCOMPANY'S 
PLAN )- OPERATION 

HAVE A Bl WA THIS INFORMATION 
HONOR ROLLIN YOUR GIVEN THROUGH PLANT BUL 
PAR LETIN OR HOUSE MAGAZINE? 


yp YOU INFORMED EM- 


HAVE Y ARRANGED TO HAVE 
ABI DMOBILE MAKE RE 


LAR VISII 


HAV “ YOu { ape (fD A 
K PLEL st CAMPAICNIN 
kh COMPANY 


HAVE Y ET UP A I 
LUNITEEF \ 
ENT PLANS CA 

f if 


® SCHEDULI 


a single pint of blood may mean the difference 
for any American. .the need for blood is urgent! 


NATIONAL BLOOD PROGRAM 


GIVE 
BLOOD 


.give it again and again 
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NEW YOUNG HEAT EXCHANGER CALCULATOR 


This exclusive Young Heat Exchanger Calculator is an engineering 


y way TO $ 


an ect 


Two and four pass 
fired tube bundle 
k models 


Single poss 
tube bundle . 10 sto 
stock models 


Single pass, rem 
ndle 
able tube bu , 


48 models 


ELECT THE 
your JOB 


tube bundle 25 


Calculator enables 


tool specially designed to help you 


calculate and specify Young 
shell and tube Heat Exchangers. Designed to save you time, the 
an engineer to determine quickly individual 


heat transfer coefficients for the shell side and tube side, and by 


combining them with suitable fouling factors to determine over-all 


heat transfer coefficients. It also gives you a visual picture how 


and velocities. 


7.poss 


removable 


a models 


the size of a Heat Exchanger will vary with fluid temperatures 


YOUNG RADIATOR COMPANY 


Heating, Cooling, Air Conditioning Products for Home and Industry 


Heat Transfer Products for Automotive, 


Industrial, Gas or 


Diesel Engine Applications 


@ Racine, Wisconsin © Factories at Racine, 
Mattoon, 


Wisconsin and 


Ilinois 


Get Your Young Heat Exchanger Calculator from Your Nearest Young Representative 


ALABAMA 
Chories F. Wheelock & Assoc 
?.O. Box 1290, 205 South 32nd Se. 
Birmingham, Ala 
ARIZONA 
Central Station Equip. Co. 
2323 Aviatien Highway 
Tuscon, Ariz 
CALIFORNIA 
Haske! Engineering & Supply Co. 
72! W. Broodway, Glendale, Calif 
Transmission Engineering Co. 
53 Stevenson St., San Francisto, Calif 
COLORADO 
Alto Engineering Co. 
11650 Montview Bivd. 
Avrora, Colo. 
MLINOIS 
Norman Engineering Co. 
2115 West Morquette Rd. 
Chicago, Ii! 
MASSACHUSETTS 
Pump Equip. & Engineering Co 
79 Prospect St., Somerville, Mass. 


‘To obtam 


miore 


data 


MARYLAND 
Collifiower, inc 

MICHIGAN 
Industrial Air & Hydraulic Equip. Co 
13306 Kercheval) Ave., 
Horold J. Young 
206 Montgomery Bidg 
920 Second St., Muskegon, Mich. 


MISSOURI 
Allied Transmission Equip. Co 
1733 Main St., Kansas City, Mo. 
Ar-Ka Engireering Inc. 
1319 Sowth Vandeventer Ave, 
St. Lowls, Mo 
NEBRASKA 
Schneider Elec. & Equip. Co. 
4108 Fornam St., Omoaho, Neb. 
NEW JERSEY 
Edwin J, Montaive Co 
241 Main St., Rm. 304 
Hockensack. N. J 


Ameresco, inc. (Export) 


, Eliicott City, Md 


33 Watchung Pioza, Montclair, N. J. 


Detroit, Mich. 


on advertised products sec 


NEW YORK 
Wrightson & Camp 
55 W. 42nd &t., os 
New York, N. Y 


‘ 508A 


Keller industrial Products 

217 East Ave., Rochester, 
NORTH CAROLINA 

Chorles M. Swart 

P.O. Box 126), Greensboro, N.C. 
OHIO 

Wikel & Cornelious, inc 

702.702 Mercantile Library Bidg. 

Cincinnati, O. 

Paquin Co. 

13405 St. Clair Ave., 
OKLAHOMA 

Nix Industrial Sugply Co. 

2702 South High St 

Okiahoma City, Okla. 
OREGON 

Hydraulic Power & Equip. Co. 

2316 N. W. Savier St., Portiond, Ore 
PENNSYLVANIA 

Device Engineering 


N.Y. 


Cle eland, O. 


page LOSS) 
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1701 Walnut St. 
Philadelphia, Penn. 
SOUTH CAROLINA 
Livingston & Hoven, 
P. O. Box 808 
2115 Meeting St. Rd. 
Charleston, S. C 
TENNESSEE 
Southern Company, inc. 
300 East Georgia Ave, 
Memphis, Tenn. P 
TEXAS 
C. G. Wilson Co. 
150! South Akard St., 
Hydraquip Corp. 
6645 Navigation Bivd. 
Houston, Tex. 
UTAH 
Robert Taylor & Sons 
P. O. Box 1223, 1077 Main St. 
Salt Loke City, Ufoh 
WASHINGTON 
John F. Gertz Co. 
3242 Eastlake Ave., Seattle, Wash, 


Inc, 


Doties, Tex. 
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ISA Releases Automatic Controls 
Booklet and 1952 Proceedings 


Bee new works 
Automati: ; 
booklet 
Proce: 
the Inst 

The 


Prin 


esse 
mainte 
and radiat 
Price of 
for ISA m 
member 
and the 
should bs 
( ety yf Amer i, 


Ave Pittsburgh 33, Pa 


Chemical Series Continues 
With Alicyclic Compounds 


Chemistry of Carbon Compounds, Vo Il 
Part Alicyclic Compounds, edited by FE. H 
Rodd ™% x B in xx + 487 pr indexed 
stiff clott on price, $11.25 
f price $12."0 Elsevier Pub hing Co 402 
Lovett Bivd Houstor Texas 
NTENDED as an intermediate in 
size between encyclopedias like 
Elsevier and Beilstein and the short- 
er works such as Karrer and Fieser, 
this new Chemistry of Carbon Com- 
pounds was begun as a series in 1952, 
the first covering the ali- 
phatics chemists may well 
modern successor to 
tichter’s Organic Chemistry. 
Future 
ibout a 


binding bseript 


volumes 
Organic 
regard it as a 


“scheduled — on 
ten-month cycle, will cover 
the general fields of the 
the heterocyclics, mi 


volumes, 


aromatics 
cellaneous com 
pounds, and a final general index 

nt issue Vol. IIA, in 
introductory 
systems, isomerism of 
propertic of the alicy- 
lic compounds, and ring expansion 
and contractions 


} chapter on 
irated ring 


phy cal 


deal with the 


cyclobutane 


Subsequent chapters 
yclopropane group; 


group cyclopentane group cyclo 


hexane group; cycloheptane, cyclo 
t 


octane, and macrocyclic groups; poly 
nuclear alicyc! with 


compounds 


separate ring 


1i¢ z 
systems and spiré poly 
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condensed 
ring sys- 
group and 


alicyclics and 
bridged 
carotenoid 


nuclear 
cyclic systems 
tems the 
open-chain and cyclic 
rived from olefins, et« 
Printed in The Netherlands. the 
book i a Nendid contribution to 
the art of nting fine reference 
book ind crentifi work 


polymers de 


ASTM Issues 2nd Edition 
Of Measurement Manual 


iSTM Marua f 1 


See new econd edit 
ASTM Manual on me 
impling, dated Febru 
sued in early June, pre 
and most practical method 
use today. It was prepared by 
a special division of ASTM Commit 
tee D-2; the group including authori 
ties in this field and headed by Lee 
C. Burroughs of Shell 
Actually, the Manual 
seven ASTM Standards but with con- 
siderable additional explanatory and 
descriptive material. All except one 
of the methods are presented in re- 
vised form Included are 1D)1085- 
52T on gaging, D1068-52'T on tem- 
perature measurement, D1087-52 T 
on volume calculations and corre¢ 
tions, D96-52T on water and sedi 
ment by means of centrifuge, D287 
52 on gravity, D270-52 T on sampling 
and D1145-50T on sampling natural 
gas 
In each section of the 
Outline of 
Terminology, the 
ered with special 
precautions, and other « 
formation and 


comprises 


book, follow 
Method, and 


apparatus $3 cov 


ing Scope 


instructions and 
ential in 
There are a 


book 


data 
large figures in the 
ind some special illustration 


number of 


AIME Issues Symposium 


Papers on Coal Gasifying 


fact f¢ 1 f 


_— ney 


papers Bly 


the Gasification and Liquefaction of 
Coal held by the American Institute 
of Mining and Metallurgical Engi- 
neers in February, 1952, presents a 
rather complete review of the status 
of this field at that time 
Included are developments in opera 
tions dealing with improved tech 
niques of gasification, plant design 
direct hydrogenation, chemicals out 
put underground gasification, and 


general 


ra economic 


Of the 15 papers, seven describe 


modifications of gasification pro 


esse one reviews trends in coal ga 
ification; two dei with hydrogena 
tion; and five dise the significance 
ful | gasification to the 
U.S 
representatives 
Mine me 
il gas concern Kop 
erial Chemical Industri 
Anilin und Soda 
Co Battelle Me 
Balyrock & Wilcox 


0 


i f primary in 
lid fuels technologist 
to anyone in the 
iicals industries 


Revised Copper Standards 
Published by ASTM 


ASTM tandard on Copper and Copper 
epared b Committee B-5; 6% WU IT 


‘2 pages, hea paper cover or clot 


ndexed er an octety for Te 
1916 Ka t Philadeiphia 3, Pa 
$5.00 paper over, $5.65 cloth cover 
SHIS newly-edited volume brings 
| together all of the ASTM Stand 
ards pertaining to copper and cop 
per alloys, developed by Committees 
B-5 and other technical committees 
The 1953 edition includes 115 wide 
ly used ASTM Standards, covering 
102 specifications, nine test methods 
two recommended practices and two 
classifications. A high percentage of 
the older material hag been revised 
and four of the methods are new 
Standards cover copper, copper al 
loy, copper electrical 
conductors plate 
sheet 


covered steel 
non-ferrous metals 
trip and roller 
and shape wire; pipe and tube, in 
got; sand and die castings; filler met 
methods of test for 

alloys An extensive ir 
ided 


bar; rod, bar 


al ind copper 


and copper 
dex ine] 


Association Publications 


eparatio 


otective 


Industries 
nposium of 
process ndustrie 
Klossy paper 


64 pages 
at Pittsburgh 12, Pa 


t ne Co 
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bh, YF 
A NEW FACTUAL METHOD OF 


SIZING CONTROL VALVES FOR 
FLASHING CONDENSATE SERVICE 


This new simplified valve sizing procedure is 


based on over 7,000 man hours of actual labora- 
tory test data utilizing modern testing and 
measuring methods. 














WORLD LEADER IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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Hold Analytical Instrument Clinic 
At 8th ISA Conference in Chicago 


TT“ HE 2nd Analytical Instrument 
| Clinic will be held in conjunction 
with the Sth Natioral Instrument 
Conference at Chicago's Hotel Sher 
September 21-25 

Consisting of a lecture and demon 
stration course on complex analytical 
instruments, the Clinic will 
electronic, optical and mechanical de 


man 


cover! 

sig ati as Well as details of op 

eration 
Participating 


instrument to be 


mpanies and the 
jemonstrated are 
Instruments, In ana 
‘onsolidated En 
recording 


Beckman 
lytical mpute ( 
dyramik 

amplifiers, pickups and os 

a Gow-Mas Instrument 
thermal conductivily ga 
Minneap Honeywell Regulator 
inalytical application of re 
North American Philips C 
fluorescencs 
Controls, Dit 


inaly 


pectrograph 
Baird A 
non-dispersion infrared 
General Electric Co 
Perkin-Elmer Co 


inalyzers 


tion paging 
on intrared 
laboratory and plant 
Fach mpany will repe it if 
hour ik e an jlemonstratio 
vi afternoon § tor! 
ation torms can 
writing Dr Axel H 
Analysi 


be obtained 
Peterson, chairman of the 


Instrumentation © 


Instrument Society of Ameri 
k 


Mello ti 1400 fth 
Pittsburg 


Atter 


titut 
Scientiti 
mn 


instrument Expo Goes 
International in ‘54 


) LANS are already underway tot 
the 1st International Instrument 

Congress and Exposition at Phila 

Museum and Con 

1954 

Instr 

America, the h 


“ 


delphia’s 
Hall, September 13-25 
Sponsored by the 
ciety of 
international in 
tions being extended 


sé ope 
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users all over the world The Con 
gress will open on September 13th 
and close on the 25th, while the 
Exposition will be held September 
15-21 All technical sessions will be 
held in the Hall build 
ing, and admittance to the Exposition 
will be free Predicted attendance 
8 25.000-30.000 


Convention 


The following societies and as 
iations have tentatively decided to 
with ISA.-in arranging the 
meeting: American Institute of Ele« 
trical Engineer Instruments and 
Measurements Committee; American 
Institute of Physics: American So 
ciety of Mechanical Engineers 
trial Instruments & Regulators Div.; 
American Society of Photogram 
Institute of Radio Engineet 
Philadelphia Microchemical 


un Scientific 


coope rate 


Indu 


metry 
Sympo 
Apparatus Makers 
Associatior and Society of Experi 


mental Str Analysi 


available to 
5. company manufacturing ins 


Exhibit space | 


ents and laboratory apparatu 


surement inalysi inspection 
sting, computing 


automatic control 


photography ind 


Further information can 


Rim 
Inter 
Congress and 
Ave., Pitts 


tained by contacting Richard 
managing director, Ist 
national Instrument 
Exposition, 921 
burgh 12, Pa 


bach 


Ridge 


ASME Conference Talks 
Construction Materials 


T WO papers of interest to refinery 
engineers and designers will be 
presented at the 
Society of Mechanical Engineers an 
nual conference, September 28-30, at 
the Rice Hotel in Houston, Texas 
Cast Iron in the Refinery” will be 
discussed by W. J. Buxton, Standard 
Oil Co., and the question “Why Pre 
Stressed Concrete in the Refinery?’ 
will be answered by A. C. Bidwell 
Esso Standard Oil Co 


upcoming American 


Thermodynamics Topic 
At AIChE Dec. Meeting 


YY UBJECT of the 
\ titute Lecture, to be given at the 
December 13-16 annual meeting of 
the American Institute of Chemical 
Louis’ Hotel Jeffer 

m will be Phermodynamk 
Spe aker is to be Dr 
Brown, dean of the 
neering at the University of 


fifth annual In 


Engineers at St 


George G 
college of engi 
Michi 


al 





Oil Man's 


Atatst 


sectety of Automotive Engineers 


SEPTEMBER 


American Chemical society 


American Lostitute of Chemical Fagineers 


National Petroleum Nas'n 


Chemical Market Kesearch Ass'n 


Iustrument Society of America 


Western Vetroleum  lKefiners Ass'n 


American Society for Testing Materials 


American Soctets of Mechanical bagineers 


nM TOBER 


California Natural C.asoline Ass'n 


Packaging Institute 


scientific Apparatus Makers Ass‘ 


society of Industrial Packaging and Materials 
Handling Pngineerrs 


Western Petroleum Kefiners Ass'n 


Natural Gasoline Ass'n. of America 


Calendar 


Association of Consulting Chemists and Chem 
ical Pnginerrs ' tt 
fe 


NOVEMBEK 
Vackaging Association of Canada, 


American Institute of Electrical Rogineers 
1 ‘ } 


society of Automotive Eaginerrs 


American Petroleum Tnstitute 


Natural Gasoline Ass'n, of America 


lex 
Industries 


Chemical tith Baxposition G 


DiC EMBER 
scientific Apparatus Makers Ass'n 


I ! 
i t ‘ i 
American tnstitute of Chemical Pagiacers 
American Chemical Sectety 
I A I ip I 
JANTARY, i058 
society of Automotive Pogineers, annus 
Det t M 
American Institute of Electrical Pngineerrs, 
‘ ‘ “er tatle Hote 
MAKCH, 1954 
American Society for Testing Materials, s 


4 hiv r 
e > ‘ va xt 











t 
McKee Engineering means 


ASSURED RESULTS 


|* ANY transaction involving the high 
investment required to build a refinery 
there is no room for doubt about the 
ability of that refinery to produce up to 
specifications. 

That's why major oil companies all over 


the world use McKee design, engineering, 


~ 


purchasing and construction services. Their 
Own past experience with this organization 
and McKee’s long, world-wide record of 
ot all 


types of petroleum processing facilities are 
5 


successtul execution contracts for 
proof to oil men everywhere that “McKee 


Engineering means Assured Results.” 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters; McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York @ Tulsa, Oklahoma ¢ Union, New Jersey ¢ Washington, D. C. 
British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 





PETROLEUM PROCESSING OPERATING TRENDS 


H e March, U. S. stocks have been re 
eavy Motor Fuel Demand Lightens juced about 16,000,000 bbls., and east 
of California by nearly 20,000,000 


Refiners' Stocks East of Rockies jaa 3 tek bee Se 


June 30 had been 14,335,000 bbls 


: and east of California around 12,335 
YRUDE runs 3 refiner r op . il 
run : ineries art PROCESSING data indicates demand 000 bbls 


th for 





> months at nearly 7 great Heating Oils: The high rate of 
than t TI | ! ‘ 


} 


runs is affecting the supply of 

rger than any of the forecasts 1 ! I pr Ld U. S. stocks of kero 
lates June 27 were 

lin nven : in refiners land ' eal 110,000,000 bbls ind east if 

taled nearly 147 bh} some ‘aliforn ind 98.700.000 bbls 

26,000,000 bb } or thar he \ ne « Me rr the U 

befor Ka of ‘alif n : out 500000 bt 

126,600, 000 


bb 


8 HOO 000 


heating il 
ir, the buildup 

March is not 

6.860.000 bbl f neres i t . Mee - {dition to in 
that runs \ I mand ove wo } rs ay i! ventor } year from March 28 t 
900 000 to 7 eC] t P ' ‘aliforn re no ne " vi een around 31,750,000 
1d 29,435,000 bbis 

‘se figure com 
in corre 

f 384. 360.000 


100.000 bbl 


Gasoline Demand: For July, d Th urrent te of withdrawals ve months has been 8.7 


land 
r 
i 


at refineries of 114,000,000 bblIs of gasol t cs from refine! n tL yeal i at refineries 
Bureau, around 5% ventor confirms the heavier ga 

i demand at é mié as tl season has ad Residual Fuel Oils: Remain most 
52. PETROLEUM anc “rom eir high point thi c of volume refinery products 
Current U. S. stocks, 43,771,000 bbls 
are about 1,200,000 bbls. less than a 
year ago. Withdrawals east of Cali 
Table 1—Refinery Stocks of Gasoline fornia are just about balanced by ad 
by Refinery Districts, June 30, 1951 and June 27, 1953 ditions in California. Refinery output 
for this vear is close to that of 1952, 
imports some 6.7% larger, and total 





(API Data—1000 bbls.) 
June 27, '53 June 30, "51 Change ‘ bange supply 2.6% greater Five months de 
7 ? 1,411 


14 mand is 3.2% greater 
10.4 





Crude Runs to Stills 
Dally Average (1000 bbls.) 


Domestic Foreign TOTAL 
Ali* “4 ff 7,07 
iM 6 226 , 6 Ke 





Total (1000 bbls.) 
M 


lata 


Runs to Stilts 





to stills 


Dist Resid 
Fuels Fuels 
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Operating Trends 





Fig. 2—June "Gas" Demand at Record High 


4 uw 19° ‘ " 1952 N mw iC t N 





*Natural Gas Liquids include gasoline blended at refineries, and that used as finished 
motor fuel 


Fig. 3—Gasoline Stocks Are Sliding 


w 195! ‘ ” mw 1952 


“ uM a 


Fig. 4—Distillates 


’ , 1952 u ” 1953 


Production Is Up 


be odopoeom 
t 
' 
' 


Fig. 5—Heating Oil Stocks Climbing 


3 


Motor Fuel Supply 
Daily Average (1000 bbls.) 
Natural 
Biended 
Gasoline used 
from Crude Direct TOTAL 


Motor Fuel Demand 
including Exports 
Daily Average (1000 bbls.) 


Ari 
iM 


Total (1000 bbls 


BM Forecast of Motor Fuel Demand, 1953 
" a Q i 


Gasoline Stocks 


Finished and unfinished end of mor 





Heating Oils Production 
(Kerosine and Distillates 
Daily Average (1000 bbis 
Kero Dist 
sir Fuels TOTAL 


Heating Oils Demand 
Daily Average 0 bol 
K ) Dist 
sine Fuels TOTAL 


d ATT data 


BM Forecast of Heating Oils Demand, 1953 
I 2 ave. t ‘ 
Q,.2 znd Q a oth 6 


Heating Oil Stocks 


(1000 bbis. end of menth 
Kero ist 


sine Fuels TOTAL 
82,98 109,04 
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Operating Trends 





Fig. 6—Residual Fuel Imports Reduced 


Residual Fuels Production 


Daily Average (1000 bbts 


Refinery 
Ou\put imports TOTAL 














Residual Fuels Demand 


Daily Average (1000 bbis 


Total Demand (1000 bbls.) 


Al 

> BM Forecast Residual Fuels Demand, 195 
% » 

aN 


0) " 7 j 7 u 
‘6 ‘ 


oo», Ma 


‘ty 
wantin setae tee tee 
U.S. Except TOTAL 
<< seasrossangnton California us 





Residual Fuel Stocks 


1000 bbis. end of month 


i} 
i 4 


i 





Fig. 8—Supply and Demand of Natural Gas Liquids 


4 
, 11982 
* 4 1952 


ager: 


= 


ral Gas Liquids Statistic 


Fig. 9—Makeup of U.S. Motor Fuel Supply Natu 


“4 al (ia 
, ‘ Viant On 
wi95 N Mo M1952 ’ wa MID53 4 n 5 
Supply’ (1000 bbls. (day ave.) Demand’* (1000 bbls. /day ave 
Natural Natural 
Gasoline LPG TOTAL Gasoline LPG TOTAL 
; ‘ 


i 


+4 
Total Supply (1000 bbis Total Demand (1000 bbis 
i 7 one 


412 ‘ 


Stocks, End of Month (1000 bats 


By tye. of product 
. q Natural Con Finished Gasoline Fiefin 
2B iit ‘ 


By Location 
“ line plants and ‘erminals onty 
= jaa 4 
Gasoline densate Gasoline Plants 





eries 


(Figures in table in 1000 bbis./day « 


Gasoline & 
Naphtha from Natural 
Crude Blended 
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Information Offered in the Advertisements 


Do you need detailed informa- 
tion on @ specific subject? Check 
through this easy-to-use index 
of literature and data offered in 
this issue’s advertisements 


ADDITIVES, for distillate furnace 
oils: Technical bulletin 0-87: Mon- 
santo Chemical Co. See adv't p 
989 


ADDITIVES, fuel oil: Samples and 


literature on fuel oil additive No 
2 FE. I. du Pont de Nemours & 
Co., Ine See adv't. p. 1062 


ANNUNCIATOR SYSTEM 
PI-153 
p. 1075 

BOLTING for high 
high pressure service 

Bethlehem 
See adv't p. 994 

BURNERS, fuel oil, gas Detailed 
information; National Airoil Burn- 
er Co Inc. See adv't p. 1060 
‘ATALYTIC REFORMING: Details, 
The Atlantic Refining Co. See 
adv't pps. 984-985 
‘HEMICALS Listing of 
product line; Hooker Electrochem 
ical Co. See adv't p. 1001 
‘ONTROL VALVE SIZING, new 
procedure: Technical paper; Fish- 
er Governor Co, See adv't p. 1080 


Bulletin 
Panellit, Ine See adv't 


temperature, 
Answers to 


questions Steel Co 


complete 


‘ONTROLLER, flow’ instrumenta 
tion Bulletin 470; The Foxboro 
Co. See adv't pps 1002, 1003 
TOOLING TOWER FANS, corrosion 
resistant Bulletin 1503 Hartzel 
Propeller Fan Co, See adv't p. 962 
ISTILLATION TOWER PACK 
NG “The Intalox Story” U. S 
Stoneware. See adv't p. 1096 
EXPANSION JOINTS Catalog 47 
ind bulletin 351; Zallea Brothers 
See adv't p. 966 
STHYLENE OXIDE, and ethylene 
glycol 12 page report on The Shel 
proc CSS, The 
acdv't p ORS 
ILTERS, for petroleum products 
Bulletin FO-52; Warner Lewis Co 
See adv't p. 1058 
‘LANGES: Up-to-the-minute Facts 
Taylor Forge & Pipe Works, Se« 
adv't p. 996 
FLOW METER, electroni sulletin 
»2-1074-222: The Hays Corp See 
adv't p. 1087 
FLUID STRAINER, jet-type self 
cleaning, monel wire and cloth: In- 
formation “Established Weavers of 
Monel Nickel Inconel’: 
The International Nickel Co., Inc 
See adv't p. 977 
FRACTIONATING 
kade" type 


TRAYS, “Kas- 
Application informa- 


Lummus Co See 


tion; Koch Engineering Co., Inc 
See adv't p. 1100 

GLASSED STEEL REACTORS, 
chemical resistant General cata- 
logs; The Pfaudler Co. See adv't 
facing page 1041 

HEAT EXCHANGERS, dry-type 
fluid coolers: Bulletin DS-395: The 
Trane Co. See adv't p. 1006 

HEAT EXCHANGERS: Heat Trans- 
fer Calculator; Young tadiator 
Co. See adv’'t p. 1078 

HEAT EXCHANGERS, scraped sur- 
face 3ulletin PE-1; Henry Vogt 
Machine Co. See adv’t p. 988 

HEAT EXCHANGER TUBES, brass 
and alloys: Publication B-2; The 
American Brass Co. (Anaconda 
Copper Mining Co.) See adv’t p 
1009 

INDUSTRIAL TELEVISION, for 
process monitoring: Bulletin; Dia- 
mond Power Specialty Corp. Se 
adv't p. 1076 

INHIBITORS, for aviation gasoline 
Technical bulletin SC:52-32; Shell 
Chemical Corp. See adv't p, 1059 

INSTRUMENT CHARTS: Catalog 
Technical Charts Inc. See adv't p 
1064 

INSTRUMENTATION 
catalog No. 5000 on complete line; 
Minneapolis Honeywell Regulator 
Co See adv't pp 978. 979 

INSTRUMENTS, scientific Bulletin 
No. 50; Refinery Supply Co., Cen 
tral Scientific Co See adv't p 
1051 

INSULATION, asbestos cement: Data 
book on roofing and siding The 
Philip Carey Mfg. Co. See adv't 
p 997 

INSULATION, 
quick 
Right 
p. 1102 

INSULATION, magnesia block, pips 
coverings and cements: Magnesia 
data book; The Philip Carey Mfg 
Co. See adv't p 997 


Composit e 


cement, 
Forty- 
adv't 


finishing 
Details; 
Inc, See 


setting 
Insulations, 


INSULATION, mineral wool cement 
Data book MW-50; The Philip 
Carey Mfg. Co. See adv't p. 997 

MANOMETERS, to measure various 
pressures and pressure differen- 
tials: Bulletin C-12; The Meriam 
Instrument Co, See adv’t p. 1098 

METER, flow for liquids 
*“Xacto”’: 
p 1058 

MIXERS, side top, electric and air 
driven: Catalogs; Mixing Equip- 
ment Co., Inc. See adv’t p. 1012 

OXYGEN-NITROGEN GENERA 
TORS: Information; Air Products 
Inc. See adv't p. 1050 


Facts on 
Bowser, Inc See adv't 


PAINT, selection guide Brochure 
3-770; The Sherwin-Williams Co 
See adv’t p. 975 

PETROCHEMICALS New 1953 
plant directory; Petroleum 
essing. See adv’t p. 1000. 

PIPE COATINGS: Data book on as- 
bestos pipe line felt; The Philip 
Carey Mfg. Co. See adv’t p. 997 

PIPE CUTTING, pantograph: Bulle- 
tin P-2; Vernon Tool Co., Ltd 
See adv't p. 1103 

PIPE, 
resistant 


Proc- 


steel, Saran-lined, corrosion 
Catalog on Saran-lined 
pipe, valves and fittings; Saran 
Lined Pipe Co., Division of Dow 
Chemical Co. See adv't p. 1068 
PIPING, alloy, thin-wall, for petro- 
chemical Process 
Equipment Catalog 52; The Pressed 
Steel Co. See adv't p. 986 
REFINERY CONSTRUCTION: Bro- 
chure; tefinery 
See adv't p 1007 
REFRACTORIES, specially  engi- 
neered Help on prob!ems; Norton 
Co, See adv't pps. 998, 999. 
STEAM TRAPS, 
751; W. H 
adv't p. 1064 
STEAM TRAPS, impulce type: Bulle 
tin T-1740; Yarnall-Waring Co 
See adv't p. 1093 
SULFURIC ACID PLANTS 
STRUCTION Information; 
eral Chemical Division 
Chemical & Dye Corp. See 
inside back cover 
TANK CLEANING, with chemicals 
Handbook; Oakite Products, Ink 
See adv't p. 1066 
TEL METER, 


process.ng 


Engineering Co 


general: Catalog 
Nicholson & Co See 


CON 
Gen- 

Allied 
adv't 


using flame _ photo- 
meter method Data File 36-155; 
seckman Instruments, Ine See 
adv’t p. 1054 

THERMOMETERS, mercury-actuat- 
ed Zulletin 51-129; Palmer Ther 
mometers, Inc. See adv't p. 1056 

TUBE FITTINGS, for high vacuum 
leak proof Catalog; Crawford 
Fitting Co. See adv't p. 1060 

TUBES, alloy steel, general: Cata- 
log; Globe Steel Tubes Co Sec 
adv’t facing p. 1040 

TUBES, condenser, alloy: Corrosion 
chart; Wolverine Tube Division of 
Calumet & Hecla, Inc. See adv't 
p. 964 

VALVES, gate: Crane catalog; Crane 
Co See adv't p 1008 

VALVE POSITIONER BOOSTERS 
for pneumatic control systems 
Form 1-87 on a crank cylinder 
Form 1-86 on a slide valve posi- 
tioner; Askania 
See adv't p. 1098 


tegulator Co 
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aq new 
electronic flow meter! 


es FF 


continuous integration 
—no creep at zero 


unaffected by normal 
voltage, frequency and 
temperature changes 


electronic operation 
provides high speed 
and greater accuracy 


3 to 1 range calibration 
at recorder 


HAYS Electronic Flow Meter .-... 


Since the circuit is of the electronic null-balance type, it is unaffected 
by normal voltage and frequency variations. Also, neither temperature 
variations nor reasonable length of transmission lines affect the cali- 
bration of the instrument. 

The pen-drive motor is built for reversing duty. Normal variations 


f ‘ : 
E ve @ Remote Indicator 
in voltage and frequency have no noticeable effect on its operation. 
The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 
Indicators can be calibrated to read directly in rate-of-flow or other 
c 


factors as desired 
x ' <a ORATION 
W rite today for full information on the Hays Electronic Flow Meter 


Bulletin 52-1074-222. MICHIGAN CITY 23, INDIANA 
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FOR INFORMATION 
ON ANY PRODUCT 


OR SERVICE ADVERTISERS’ INDEX 


ADVERTISED 
IN THIS ISSUE 
SEE INSTRUCTIONS 





BELOW 


Bech advertiser listed 
in this index has been 
assigned a code letter 
fer use by the reader 
In securing additional! 
information about ad 
vertised products or 
services which interest 
him. This code letter 
appeors in parentheses 
to the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 
uct Inquiry” card lon 
the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and moiling 
address and mail the 
card . . . no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
efficient handling. 
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Non-Slip Fittings Solve Plastic 
Can Be Obtained in 15 Minutes 


with the new Sharples “Micr 
merograph.” The unit utilizes a tech- 
nique whereby the powder particles 
are dispersed in air and are allowed 
to settle under the action of gravity 
through a tube onto a servo-electronic 
balance, The balance yields a con 
tinuous record of the weight of pow 
ler settled, plotted against time 
Through the application of Stokes 
Law of Fall, a particle size distribu- 
tion curve is obtained. The relatively 
large sample used (about 0.1 gm.) 
ontaining billions of discrete parti 
cles, eliminates the large statistical 
errors found in other methods. Housed 
in one complete, integrated unit, the 
Micromerograph is mounted on a wall 
xr column, and requires floor space 
of only 13 by 23 in. and a height 
f 814 ft. A cylinder of nitrogen is 
required to inject the powder sample 


nto the sedimentation tube through 





For More Information 


Use one of the attached 
, cards to request addi- 

tional details or literature on 
any items reviewed in “What's 
New!” Just circle the numbers 
corresponding to the numbers 
at the end of each item in 
which you are interested. Then 
fill in the rest of the card and 
drop it in the mail. No postage 
required 
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the deagglomerator, Technical skill is 
not required of the operator. Sharples 
Corp. Research Laboratories, 424 
West 4th St., Bridgeport, Penna 
Circle No. 1 on Reply Card 


Reagent Detects Water Traces 
In Many Petroleum Products 


without heating. ‘“Mois-Tec”’ is 
added drop by drop to a given quan- 
tity of sample until a blue-green end 
point is reached. Each drop of the 
compound is equivalent to 0.2 mg 
of water. It is said to be suitable for 
use with garolines, oils, greases, sol 
vents, polyglycols and derivatives 
Manutacturer states it will not work 
with glycerin, acetone, ethylene or 
propylene glycols, methyl, ethyl or 
ispropyl alcohols. R. P. Cargille Labo 
ratories, Inc., 117 Liberty St., New 
York 6, N. Y 


Circle No. 2 on Reply Card 


Non-Slip Fittings Solve Plastic 
Piping Connection Problems 


with teeth that grip both the 
inside and outside walls of the pipe 
rhe idea overcomes one inherent fault 
of plastic pipe that has resulted from 
its chief advantage—flexibility. This 
property has made it difficult to fas 
ten a section of plastic pipe to a se« 
tion of equipment or to other se« 
tions. Made of brass for normal cor 
resistance, the 
fittings can also be obtained in acid 


rosion “Barracuda’ 
proof bronze alloys on order tor spe 
cial applications. The fittings do not 
cut down on flow as they require no 
They can be 
removed easily and used many times 
with full efficiency. Assembly is rela 
tively simple: the sleeve is slipped 
ver the pipe, and the tapered adapter 
or coupling inserted in the pipe. As 
the sleeve is tightened the set-back 
teeth grip the pipe permanently. Fit 
tings come in sizes of ! i. ae ae 


space inside the pipe 


1! and 2 in. Closures are available 
both in filister crew and 
types. Nelson Foundry Co., 6116 Oak 
ton St., Morton Grove, Il 


Circle No. 3 on Reply Card 


panne! 


Crane Combines Fork-Lift with 
Overhead Suspension Functions 


permitting easier multi-level 
tacking of storage drums and other 
heavy equipment. “Trambeam Stack 
er Crane's” stacking mast, with its 
fork lifts, is suspended from a double 
virder crane, the mast requiring only 
1 ft. of clearance in addition to load 
width, The rotates a full 360 
giving flexibility of travel 
Lifting power is supplied by a double 
hoist. Crane 
hand-powered or 


mast 


degrees 


motion can be 
motor-driven and 
ontrolled by a push button on the 
mast. Whiting Harvey, Ill 


Circle No. 4 on Reply Card 


lrum 


Corp 


New Proportioning Pump Line 
Has Capacity Range to 100 gph 
at pressures to 1200 psi, The 


standard models will 
quantities of viscous materials, slur 


meter precise 


ries, surpended solids, and corrosive 
liquids. Special units can be obtained 
to 300 gph at pres 
20,000) psi. Automatic 
available for ad 
justing capacity while pump is run 
ning. All models can be 
pecial metals, oversized valves, water 


with capacitle 
sures up to 
control devices are 


made with 


eals, and motors to meet specifi 


operation conditions. Packing can be 
changed without breaking pipe con 
nections 
tators, and liquid level controls can 
be obtained with the pumps. Walter 
H. Eagan Co., Inc 2336 Fairmount 
Ave Philadelphia 30 


Circle No 


When required, timers, agi 


Penna 


5 on Re ply Card 





What's New! 








New Turbine Design Saves Fuel 


Operating efficiency as high as 
40° is possible with a new free pi 
ton engine-gas turbine combination 
now under development by Cooper 
Bessemer Corp. and rapidly approach 
ing what the designer believes to be 
a practical so'ution to an efficient 
heavy du’y gas turbine type prime 
mover By comparicon, convention 
turbines today have efficien 
cM in the 2° 


al gas 
range 
Small, simple and compact, the 
free-piston engine requires less space 
than that needed by other prime mov 
the manufacturer states It can 
be installed at a lower cost per hp., 
requires le maintenance and super 
Vision expense 
rhe unit produce power with 
about half the fuel needed in some 
conventional gas turbines, depending 
upon relative efficiencies. It does its 
work at within the 
range of proved steam turbine prac- 


temperatures 


tice, eliminating the problem of seek- 


ing so-called “super” alloys Basi 
difference between exis‘ing gas tur 
bines and the new development is in 
the method used to 


energy tor 


supply heat 
conversion through ro- 
tary power 

In the conventional decign, air for 
combustion is compressed by a ro- 
tary type blower, driven from the 
shaft of the gas turbine itself, After 
the air is compressed, the fuel burns 
in a low pressure combustion cham- 
ber between compressor and turbine 
This heat increases the temperature 
of the air, expanding it to propel the 


1090 


turbine Because power to drive the 
compre sor has been taken out of the 
turbine itself, the turbine’s output is 
reduced accordingly and the mor 
horsepower needed to drive the con 
pressor, the lk 
useful work 
With the new design, the free p 
ton engine 


power remains tor 


replaces both the rotary 
compressor and the low presure com 
burtor upplying hot gas under 
pres ure to the turbine It furnishe 
its own high pressure efficient co 
bustion chamber within the engine 
power cylinder 

The engine is basically a simple 
opposed piston internal combustion 
without a crankshaft or con 
necting rods Two power pistons op 
pose each other directly in a single 
cylinder. Fuel is ignited in the space 
be‘ween them Burning gas forces 
the pistons apart to actuate com 
pressor pistons attached directly to 
them. As the piston assemblies re 
ciprocate, air pumped by the com 
pressor p'‘stons is directed through 
the combus‘ion cylinder. This air 
scavenges the hot combustion gases 
in the cylinder, driving them through 
a pipe to the turbine rotor 


engin 


Cycling of the air keeps the fre 
piston engine's cylinder cool and low- 
ers the temperature of the gases go 
ing to the turbine. The combustion 
taking place at high temperature 
and pressure in the water-cooled cyl- 
inder permits the engine-turbine com- 
bination to operate at high overall 
efficiency on exhaust gas discharged 


at 1000 F 
panded partially to compress its own 
air Conventional turbines operat« 
at around 1350 to 1500° F. The low 
er temperature permits use of less 
expensive alloys. 


after it has been ex 


The free piston engine design re 
quires none of the usual devices em- 
ployed to boost efficiencies in con- 
ventional gas turbines, according to 
the manufacturer—regenerators, in- 
tercoolers, and reheat procedures are 
not needed. Its basic space require 
ments are as much as 30 to 60% 
less than those for conventional prime 
movers 

Installation cost is approximately 
$138/hp. in, for example, a 15,000 
hp. pipe line station. 

While the company is extremely 
optimistic about the new develop- 
ment, they caution that there is still 
much to be done by way of field test- 
ing before units will be actually re- 
leased for production Until vari- 
ables are fully solved, final release 
of the free piston engine driven tur- 
bine will be restrained When all 
answers are proved in field service 
the designs will be confirmed for 
manufacture and sale. The Cooper 
Bessemer Corp., Mt. Vernon, Ohio 

Circle No. 6 on Reply Card 


fluorine-compound isomers? 


c-C.F .0(2) 


gt | 


SCOPE TRACE SCOPE TRACE 


Nuclear Magnetic Spectrometer 
Detects Molecular Structures 


and identifies componen 
mixtures. Principally applicable 
compounds containing hydrogen or 
fluorine, Model V-4300 High Resolu 
tion Nuclear Magnetic tesonance 
Spectrometer can spot differences in 
the nuclear magnetic resonance struc 
tural spectra of isomers. Illustration 
above shows traces from two c-C,F,.O 
isomers. Comparison of resulting os- 
cilloscope traces against 
tained from known fluorine com 
pounds makes it possible to identify 
structure in the two isotopes. With 
addition or substitution of various 
radio-frequency units, the apparatus 
can be applied to studies of many 
other isotopes. In operation, spectra 
are observed and either recorded on 
a strip chart or photographed from 
an oscilloscope screen. Varian Asso 
ciates, San Carlos, Calif 

Circle No. 7 on Reply Card 


those ob 
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Solve cooling problems with 
waste heat or low-cost steam? 


| 


- By 
| 


FLEXIBLE 


SERVEL 


WATER CHILLER 














meets all 3 
cooling needs 





?. AIR CONDITIONING 


The adaptable Servel 25-ton 
Water Chiller—operating on any 
source of steam—uses water as 
the refrigerant to provide eco 


nomical temperature and humid 
ity control in large buildings and 
factories. No expensive duct sys 


5-YEAR WARRANTY! [every Servel 25-ton Water 
Chiller is backed by a full 5-year warranty. Because 
it has no moving parts, the Servel Water Chiller 


tems are required! operates quietly and without vibration. Add_ to 
these advantages its extremely compact size and 
light floor weight and you'll appreciate why it can 

be installed on any floor with most economical 
2. PROCESS COOLING piping arrangement. May be installed singly or in 
multiple as required. Mail the coupon below today 


Because it operates with no mov for complete information 


ing parts on the time-proved ab 
sorption refrigeration principle, 
you can depend upon the Serve! 

25-ton Water Chiller for continu 

ous high-efficiency cooling of 

liquids for various manufacturing 

and formulating processes. 


the name to watch for great advances in 


AIR CONDITIONING Y REFRIGERATION 


You can use the unusually flexible MAIL THIS COUPON TODAY 
Servel 25-ton Water Chiller to 
precool air for increased capacity 
and improved performance of air 
compressors and internal com 
bustion machines. The Water 
Chiller also serves other money 
saving precooling purposes 


SERVEL, INC., Dept. PP-7, Evansville 20, Indiana 


Please send me further information about application 
flexibility of the Servel 25-ton Water Chiller 


Name 


bee ew ew ew ew ew ew ee we a oe I 
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What's New! 





Work Boom Covers 26 Ft. Radius 


Overhead repairs and installations 
afely and more 
through use of the “Hydro 

which can lift 500 Ibs 


act mm pli hed 


from the floor and hold it at any 
point within the upper half of a 26 
radiu phere. From a crane truck 
tretch to a working height of 
ng a stable platform in 
hor.zontal cirel 


end of the boom are either 


Circle No. & on 


one or two crow’s nests, each large 
enough for one man. The nests are 
equipped with controls, hydraulically 
operated to give smooth acti 
directions and angles 
The unit is mounted on a heavy duty 
assis equipped with specially de 
gned hydraulic outriggers for 
lity even when the boom is fully ex 
tended. Yale & Towne Mfg. Co., Phil 


adelphia, Penna 


Reply Card 





New Viscosimeter Handles Both 
Saybolt Universal and Furol 


labora 
ory. The new Fisher Tag unit hold 
within 0.2° F. at temper 
itures ranging from 60 to 220° F 
by means of a thermostated bath en 
ising the Saybolt tubes. Made of 
18:8 stainless steel, the unit has a 
frain-overflow which holds the bath 
liquid level to the prescribed height 
m the Saybolt tubs remperature 
s reached quickly by a variable-input 
heater delivering 0-1000 watts (which 


measurements in the 


il samples 


1092 


also provides continuous heat above 
120° F.) and controlled by a variablk 
voltage transformer from a dial on 
the front panel. A 50-watt intermit 
tent heater, controlled by a bi-metal 
holds the bath 
it the desired temperature, Curved 
baffle plates inside the bath provide 
uniform circulation. The unit can be 
used with as many as four standard 
ASTM type Saybolt tubes. It comes 
Without tubes to permit the user to 
install tubes he already has or select 
Universal or Furol tubes in any com 
bination he may need. Fisher Scien 
tific Co., 717 Forbes St Pittsburgh 
19, Penna 


le thermoregulator 


Circle No. 9 on Re ply Card 


Self-Priming Filter Pump 
Has Capacity of 6 gpm 


m open pumping. Models 
LSIN-5" and “LSIN-10" will screen 
particles down to 1 micron in size 
from acid or alkaline solution rang 
ing in pH from 0 to 14. They may 
also be used for filtering non-aqueous 


olutions. The units are fabricated 
from 316 stainless steel with a neo- 
prene impeller. They develop 40 psi 
before shut-off. Standard filter as- 
semblies are of high temperature Lu- 
cite, but they are also available in 
Haveg, 316 stainless, rubber lined or 
epoxy resin construction, Filter tubes 
come in cotton, Dynel, porous stone 
or porous carbon. Cotton is suggested 
by the manufacturer as the best ma 
terial for filtering dilute non-oxidiz 
ing acids, bases and most non-aqueous 
solutions. Dynel is recommended for 
filtering concentrated oxidizing and 
non-oxidizing acids as well as for 
concentrated alkalis. Porous stone is 
for all concentrations of acids except 
hydrofluoric acid, and porous carbon 
is for all concentrations of alkaline 
olutions. Power is furnished by a % 
hp 110 volt single phase, 60 cycle mo 
tor. Motors wired for 50 cycle 220 
volt operation can also be supplied 

theo Mfg. Co., 70-78 Willoughby 
St., Brooklyn 1, N. Y 

Circle No. 10 on Reply Card 


Counterpoise Pipe Hanger 
Gives Constant Load Support 


as pipe expands or contracts 

to temperature changes, The unit 

signed so that all principal] load 
carrying parts are concentrated at 
one end. This p lits greater flexi- 
bility of 
in congested areas. The overhanging 


nstallation and saves space 


pring assembly can also be revolved 
at any angle about the load and sup 
port rods which gives additional flex 
ibility in locating Helical 
compression springs are designed with 
a low slenderne:s ratio to prevent 
buckling. Units are available in 16 
different frame sizes with load ca 
pacities ranging from 200 to 16,000 
lbs., and expansion travels up to 1 
in. National Valve & Mfg. Co., 312 
Liberty Ave Pittsburgh 1, Pa 
Circle No. 11 on Reply Card 


hangers 





Did You Miss "Did You Miss?" 


The short section Did You 
Miss These? 


repeat reviews of items published 


composed of brief 


previously that aroused consider- 
able reader interest, may be found 
at the end of the What's Neu 

Look for it in the 


same location every month from 


de partme nt 


nou on 
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IT "FLOATS 
ON THE LOAD!* 


You turn on the steam. 

This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment 
opens wide and stays open as the air and 
condensate continuously pour through. 

The equipment reaches production tem- 
perature in the quickest possible time. 

Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There’s hot steam in the equip- 
ment all the time...steady, maximum 
temperatures are maintained. 

It all adds up—to more production 
per day. 

Other profit-making features of the 
Yarway Impulse Steam Trap—low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 

Try a Yarway—free for 60 days— and 
prove its advantage. Your distributor will 
supply you. 

For free Yarway Impulse Steam Trap 
Bulletin T-1740, write... 


YARNALL-WARING COMPANY 
153 Mermaid Ave., Philadelphia 18, Pa. 
’ 
on ... resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY : impulse steam trap 
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PETROLEUM 


NEW 3-UNIT 
COMBINATION 


PROCESSING 


July 


1953 


{ To obtam 


@ The completion of the new major refining units 
and outside facilities at Roosevelt's Mt. Pleasant, Mich., 
refinery adds another important installation to 
Procon’s record of achievement. It also demonstrates 
the versatility of Procon’s organization in handling 


a wide range of work, 


PLATFORMING 
UDEX 
PLATREATING 


Procon participated in preparing erection drawings 
and handled the construction of all three units 
which were engineered and licensed by 

Universal Oil Products Co. Foundations were 
placed on piles because that part of the refinery is 


built on a seven-foot dirt fill. 


Procon’s field engineers also built a central control room 
with a large graphic flow panel. In addition, 

Procon workers built roads, erected an enclosure fence, 
assisted in the installation of transfer piping — 

all of which indicates the broad scope of 


Procon construction service. 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. 5. A. 


112 STRAND. LONDON, WC 2 
more data on advertised products see page 1088) 1095 





INTALOX SADDLE PACKING GIVES 


0 BIG ADVANTAGES 


IN DISTILLATION TOWERS 


More complete material separation 

Lower pot temperatures due to a substantially lower pressure drop 
Shorter cycle time with greater output per cycle 

Higher heat input efficiency compared to any other type of tower packing 
Greater through-put per unit pressure drop 


Better reflux hydraulic gradient due to higher percent of free space 
and greater wetted surface area per unit volume 


Less tendency for wall channeling of reflux liquor 
Lower HTU values per comparable packings of same size 


Higher flooding limits because of lower gas and liquid resistance to 
mass transfer 


Lower tower weight content 


IN TERMS OF DOLLARS: MORE OUTPUT AT LOWER COST 


U. S. STONEWARE 


Since 1865 
AKRON 9. OHIO 


ore data on advertised products see page 1088) PETROLEUM PROCESSING, July, 1953 





What's New! 





é 


RiGalD> 
means more 
service for 
your money 


“ada 
Longer Tube Fitting Elbows 
Give More Design Flexibility 


in planning tube circuits, Ad 
ditions to the manufacturer's “Tripl 
Lok” line, the long and extra long 
male elbows enable designers to work 
within closer space limits. The new 
shapes, which serve all applications of 
the original line, are steel in stand 
ard stock, but are available on special 
order in brass, type 316 stainless 
steel and aluminum. Fittings as pur 
chased include body nut and sleeve 
Parker Appliance Co., 17325 Euclid : 
Ave., Cleveland 12, Ohio : Rito 65R 
Circle No. 12 on Reply Card Threader 1°’ to 2’ 


Three High Pressure Acetylene 
Derivatives Are Made Available 

in varying quantities, One i 
a new polymeric material obtainabk Th d 4 ° ‘ ° f ith i t 
in carload lots. It is the ammonium rea Ss sizes 0 pipe ast wi se 
salt of the half amide of PVM/MA 
(methyl vinyl ether-maleic anhydride 7 os 7 + | 
copolymer), a neutral, water-soluble 9 1es—dan if won f jam: 
hydrophilic colloid in the form of a 
white amorphous powder. Its viscous 


and adhesive properties suggest its 
use in sealing formulations and coat- 
ings of all types. It can also be cross | 
linked with formaldehyde to form in 


soluble compounds 


The second is a solvent and inter 
mediate n - methyl - 2 - pyrrolidone 
available in limited quantities. A se 
lective solvent for use in gas stream 
This , 13 aa agave Whi - . — 
it is capable of dissolving 39 times its his popular 65R has saved millions of hours of thread 
volume of acetylene at room tempera ing time, and no wonder— its one set of self-contained 
t t ( t ( > s > is . ‘ . 
ure and atmorpheric prescure. It high-speed dies adjust to 1”, 14", 14%” or 2” pipe 
also a solvent for a number of resin : th | : k 
including those ordinarily difficult to size in 10 seconds! Mistake-proof self-centering work- 
such as acrylonitrile, ethy! holder sets instantly! And lead screw won’t jam on 
polyet lene ol vrene 
; hylen polystyren workholder, kicks out automatically at standard thread 
ind nylon molding powder 


length! You can’t match it for fast easy pipe threading 


rd is n-vinyl-2 


d in drum lots. It poly buy it at your Supply House. 
eadily and the resultant 


pyrrolidone 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 


to surtace active 


eral Aniline Works Div ! 
Development Dept 135 Hudson 
New York 14, N. Y 


Circle No. 13 on Reply Card 


hesi 
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Chemical Plants Division 


OFFERS COMPLETE ENGINEERING PROCURE- 
MENT AND CONSTRUCTION SERVICE FOR 
THE OIL AND GAS INDUSTRY 


PLANTS AND PROCESSES 

Compressor © Dehydration 
Amine Treating @ Gas Cyeling 
Hydrocarbon Fractionation @ Sulfur Reeovery 
Compressor @ Gas Heating 
Alkylation @ Reforming 

Polymerization @ Catalytic Cracking 

Petrochemical @ Chlorine 


Oxo © Oxyl © Low Temperature 





BLAW-KNOX COMPANY 
CHEMICAL PLANTS DIVISION 
P. O. Box 1266 Tulsa, Oklahoma 
. 
Birmingham 3 @ Chicago 1 © New York 17 
Philadelphia > ® Washington 5, D. ¢ 


San Francisco 5 @ Pittsburgh 30 














\ \ 
How to add | 


MUSCLE 


to a Pneumatic —” 
Control System 


Askania Pneu-Draulic Crank Cylinder gives a 
pneumatic control system the muscle it needs to 
operate large valves or dampers 

It transforms the 3-15 p.s.i. signal from a pneu 
matic controller into high-torque hydraulic 
power for positive, fast, precise positioning of 
butterfly valves, plug valves, or other control 
elements 

The Askania Pneu-Draulie Crank Cylinder is 
compact. Takes up less room than other types 
of equipment. Moreover, hydraulic operation 1s 
inexpensive 

rhis is one of several Askania units designed 
to add muscle to pneumatic control systems. 
Form 1-87 describes the Pneu-Draulic Crank 
Cylinder; Form 1-86 describes the Pneu-Draulic 
Slide Valve Positioner. Ask for both papers. 


ASKANEA() accutaron company 


244 E. Ontario Street Chicago 10, Illinois 
Subsidiary of General Precision Equipment Corp. 
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i le 
Meriam Manometers in an instrumentation room at Perfect Circle Corporation, 
Hagerstown, Indiana, one of the world’s foremost mokers of piston rings. 


~ Perfect Measurement at 


PERFECT CIRCLE 


nie 


M ERIAM 1 MANOMETERS 


e At Perfect Circle Corporation, Meriam 
Manometers measure various pressures and 
pressure differentials — functions of air flow, 
fuel flow, oil flow, crank case pressure, exhaust 
back pressure, water flow, and similar variables 
encountered in internal combustion engines 
while testing piston rings. 


Meriam Manometers are specified in nine 
engine test cells at Perfect Circle Corporation 
because they can be applied to very low pres- 
sure differentials and because of their inherent 
accuracy, sensitivity and independence of 
mechanical failure. 


If your instrumentation problems are 
complicated by varying ranges of pressure 
differentials, possibly the answers are Meriam 
Instruments. They are primary standards for 
indicating measurements of pressures or flows 
of liquids or gases. 


We shall gladly share our more than 40 years 
of experience. Request Bulletin C-12. 
THE MERIAM INSTRUMENT Co. 


10989 Madison Avenue > Cleveland 2, Ohio 
WESTERN DIVISION: 4760 E. OLYMPIC BLVD, LOS ANGELES 22, CALIF 
IN CANADA, PEACOCK BROS. LTD, MONTREAL 


MERIAM * 
x Sm fume @ li 


TABLISHED 191 
MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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What's New! 





Radioactivity Used in New Meter 
For Measuring Specific Gravity 


of wide variety of materials. The 
‘Ohmart” Series SG Specific Gravity 
Meter will handle liquids, slurries, 
sludges, or granular materials flow- 
ing through process lines. Measuring 
is made at operating temperatures 
and pressures and generally with no 
direct contact with the fluid and no 
interference with the process itself 
Unit will measure variations in the 
specific gravity of a flowing material 
over a range of 0 to 0.500 change 
above any minimum value, with an 
accuracy of +0.005 in any range 
Models are available in eight stand- 
ard ranges from 0.500 to 2.750. Stand- 
ard unit fits pipe from 3 to 6 in 
diameter, mounting externally on 
brackets. A  non-microphonic cable 
connects the measuring cell to the 
amplifier, which may be up to 200 
ft. away. All components are of durt 
and weather proof construction and 
protected with an acid-proof paint 
No high voltage power supp'y is need- 
ed, nor are any air or liquid purges 
or special p'ping required. Measure- 
ments may be transferred to any 
standard sing!e record potentiometer 
recorder, strip or c'rcular chart type 
having a ranve of 0-20 mv. fu'l seat 
The Ohmart Corp.. 2347 Ferguson Rd 
Cincinnati 38, Ohio 


Circle No. 14 on Reply Card 


New Computer Wil! Haxdle 
Linear Functions Directly 


jnear functions as well as arb 
rary nonlinear functions are hand'ed 
lirectly in the “GraphAnalogue” 
liminating much time ordinar 
spent in processing data. The unit 


said to be most useful in reading 


nfrared data, since required curve 


ratios can be obtained in one opera- 
tion. Graphs or curves are multiplied 
lirectly, distances divided into equal 
spaces, or into logarithmically pro- 
portional lengths, or into arbitrary 
nonlinear proportion. The apparatus 
s said to be helpful in data reduction 
where oscillogram recordings can be 
read directly in final dimensions, ir- 
respective of the calibration curve 
shape. GraphAnalogue is 14 in. long, 
5 in. wide and '% in. thick. It is mech- 
anical, with a built-in dove tail slot 
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way 


fo trap a Steam Line! 
Just SPECIFY Clark CONTROLS 


Thanks to the proven dependability 
and completeness of the Clark steam 
trap and regulator lines, power 
engineers can meet most of their 
requirements simply by calling a Clark 
representative. For there's a “right” 
Clark steam trap for every purpose 

Clark makes the famous patented 
Duo-Step inverted bucket traps that 


SERIES “450"" FLOAT 
TRAP. For drainage 
where continuous flow 
is desired, or for main 
taining liquid levels 
Steel construction § for 
pressures to 600 PS! 
Compound linkage 
gives lorger capacity 
Size Y%" to 2” 


“Y" SELF-CLEANING 
STRAINERS. Remove dirt 
scale and grit from 
steam, fluid and gas lines 


Sizes ‘2 to 3” LPS 


M4 


1 
1h 


OuO-sTEP 
STEAM TRAPS 


\] 
OPtn sucKet 
STEAM TRAPS 
(ty 


TRAPS ‘ 


handle double the usual amount of 
condensate. In addition, Clark manu- 
factures open bucket and float type 
traps as well as pressure regulators 
and strainers 

So call on Clark for all fluid control 
requirements. There are Clark repre- 
sentatives in most major cities 


SERIES “80"-D (DUO.- 

STEP) TRAPS. Cast semi- — 
steel construction for Cc 
pressures up to 250 P.S.1. ee 

and temperatures to 

450 F. Equipped with 

Duo-Step Leverage and 

Venting, Clark-loy seats 

and discs. Pipe sizes 


from |, to 2 


SERIES “60” INVERTED 
BUCKET TRAP. Choice of 
horizontal or vertical 
inlet or outlet. For pres 
sures up to 150 PSI 
Clark-loy guided disc 
and sect 


HOME OF DUO-STEP 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 
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“Extraordinary 
Performance Is Routine” 


with KASKADES 





CASE HISTORY No. 1... 

One refiner was operating a 7.5’ vacuum tower 

which was limiting capacity and yields due to the 

pressure drop of existing bubble trays. Capacity 

desired was: 
Vapor.. 
Liquid. . . 


..24,600 #/hr of 0.0137 #/cf density 
.36,400 #/hr of 58.3 #/cf density 


This refiner replaced the bubble trays with “Ben- 
turi’” Kaskade trays on the same supports, and is 
now obtaining a pressure drop of less than 1.0 mm 
hg pressure drop per tray. 


CASE HISTORY No. 2... 


An engineering firm recognized a pressure drop 
problem with a process duty equivalent to: 


Vapor 
Liquid 


35,500 #/hr of 0.26 #/cf density 
965,000 #/hr of 62.4 #/cf density 


Yet, multi-pass “Benturi” Kaskade trays in a 7.5’ 
diameter column gave them less than 2.0 mm pres- 
sure drop per tray. 


Whether your problem is extraordinary or routine, the design flexibility ““Benturi’ Kaskade tray is 
probably your answer to greater capacities and higher efficiencies. Wire, write or phone us on its 
application to your fractionating problem, there’s no obligation. 


KOCH ENGINEERING COMPANY, INC. 


“DESIGNERS @ 
321 


Eastern ond Expert ee 
30 Rockefeller Plera D D Foster Co 
New York City $01 Aloe Bidg 


MANUFACTURERS @ 


WEST DOUGLAS @© WICHITA 2, 





BUILDERS 
KANSAS 


British Avrocates 
Ce a ee ee ee 
er | 


Tulse, Okla, Repr 
: 
Myers Bogwell Co 
Wright Bidg 

















What's New 





to be used on boards or in gangs 
Heart of the instrument is a tri- 
angular spring, fixed at the left end 
and attached at the right to a slide 
Fastened in a similar manner is a 
round spring carrying little discs with 
numbers to facilitate easier reading 
of the triangular spring. Main body 
of the unit is aluminum. The slide 
lesigned to be self-locking in any po 
sition, can be adjusted to the desired 
friction by two set 
Scientific Instrument Co 
St., Hartford 1, Conn 


Gerber 
&Y Spruce 


ScTeWS 


Circle No. W on Reply Card 





25 CYCLE 
AUR 
uw 





Sigral Alarm Unit Permits 
Over 100 Circuit Variations 


vith use of the 


V same typ 
singe -« unitized 


hermetically sealed 
rr general purpose plug-in unit \ 
elf-contained unit, Model] 400 “Tel 
A-Unit designed for 
pane pace requirements 


condensed 
Horn 

lencing and lamp reset pushbuttons 
ire integrally mounted on the alarm 
housing. Only one mall mounting 
hole is needed on the panel, although 
the indicators have full-scale, back 
lighted, engraved nameplates. All the 
manufacturer 
ble with the apparatus, and can be 
changed for maintained, or momen 
tary NO or NC (normally open or 
normally closed) field trouble contact 


circuits are applica 


service, Any number of these units 
can be wired together on the same 
panel to a common power upply 
and common horn. Tigerman Engi 


neering Co 1332 N 
Chicago 18, Il 


Western Ave 
Circle No. 16 on Re ply Card 


Horizontal Tank Heaters Have 
Helically Wound Serrated Fins 


which combat 

Tank Heaters are availabl 
Series IH heat 
ers are built for complete submers 
ence in the fluid to be heated, and 
ire recommended by the 


laminar flow 
Cal-Fin 
n two basic designs 


manutac 
than one heater is 
required in one tank. Series M H heat 


ers ire lesigned for 


turer when more 


nstallation in 
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a manhole. It is said these new heat 
ers require approximately one-eighth 
as much tubing length as is usually 
required in plain tube heaters or in 
ternal pipe coils. Drayer-Hanson, Inc 

3301 Medford St., Los Angeles, Calif 


Circle No. Vi on Reply Card 


Alloy Pipe Wrench Has 
Copper Jaw Inserts 


is lightweight and spark re 

tant. Forged of an alum:num alloy 
the tool is said to have a tensile 
strength comparable to steel. Beryl 
lium-copper jaw inserts are remov 
able and interchangeable. When teeth 
worn, the insert can be re 

ved and replaced without the ex 

f buying a complete new 
wrench. Weight range is from 15 oz 
for the 10-in ize to 128 oz. for the 
6--n. wrench, Jaw inserts made of 
sf l An pco Met 
Milwaukee 


become 


pense 


are also available 
al, Inc., 1745 S. 38th St 
16, Wis« 

Circle No. 18 on Re ply Card 


Trade Literature 


Transistor Applications 


in modern industry; a discus 
sion of how transistors were devel 
oped, how they are built and used 
ind what can be expected from them 
in the future; in 24-page booklet 
Radio Corporation of America, RCA 
3idg., 30 Rockefeller Plaza, New 
York 20, N. Y¥ 

Circle No. 19 on Reply Card 


Controlled Volume Pumps 


the motor driven type 10 
page Bulletin 553 includes capacity 
pressure 


pacity 


selection tables, types of ca 
adjustments, standard and 
special designs as well as packaged 
systems. Milton Roy Co 1300 E 
Mermaid Lane, Chesnut Hill, Phila 
delphia 18, Pa 


Circle No. 20 on Reply Card 


Catalytic Processes 

in petroleum refining; described 
in the Houdry Pioneer, June. 1953 
vith illustrations of various types of 
atalysts, physical properties and per 


forman charts Houdry Process 
Corp., 1528 Walnut St., Philadelphia 
2, Pa 


Circle No. 21 on Reply Card 


Laboratory Equipment 


in Catalog No. 100. des 
ilanulacturer 


ribing 
complete line of lab 
ratory instrument ipparatus, sup 
plies and reagent chemical ilpha 
betically listed and I s-referenced 
in 1465 page volume. Copie can he 
iined by writing on company let 
Sargent & Co., 4647 
W. Foster Ave., Chicago 30, Ill 





Sulfur Monitor 


and recorder for gas streams or 
atmosphere; both cabinet and port 
able models described in 4-page Bul 
letin CEC 1810B. Consolidated En- 
gineering Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif 

Circle No. 22 on Reply Card 


Screw Pumps 


. of several types, discussed in 
Bulletins S-205 and S-206 which give 
illustrated construction details, di 
mensions, etc. Warren Steam Pump 
Co., Warren, Mass 


Circle No, 23 on Reply Card 


Orifice Meters 


for use with liquid seal cham 
corrosive 
in 28-page Bulletin 
mtaining charts on ori 
ind illustrated data on 
design features of the manufacturer's 
product Rockwell Mfg. Co., Pitts 
burgh &, Pa 


bers and piping for steam 
and liquids 
1050 Rev. 1 

fice capacities 


Circle No, 24 on Reply Card 


Pneumatic Control Accessories 


in 16-page Catalog 8950 giving 
lescriptions and specifications of 


manufacturer's air pressure regula 


tors, air filters, pneumatic relays 
control by-pass panels, pneumatic 
switches, etc. Minneapolis-Honeywell 


Regulator Co., Wayne and Windrim 
Aves., Philadelphia 44, Pa 


Circle No. 25 on Reply Card 


Self-priming Centrifugals 

and how they work; Bulletin 
X-52, outlines the physics of centri- 
fugal action and its applications, and 
Bulletin TC-52 illustrates several of 
the manufacturer's centrifugal pumps 
Marlow Pumps, Ridgewood, N. J 


Circle No. 26 on Reply Card 


Combustible Gas Alarms 

of the scanning, multi-point 
type; pecifications power 
ments, sampling rate, etc., are includ 


require 


ed in Leaflet RV453. Johnson-Wil 
liams, Ltd., 2686 Third St., Palo Alto, 
Calif 


Circle No. 27 on Re ply Card 


Mass Spectrometry 


and its industrial applications 
particularly welding inspection; de 
scribed in the Summer, 1953 edition 
f Alco Products Review, American 
Low omotive Co Schenectady 5, N Y 


Circle No. 28 on Reply Card 


Copper and Copper Alloys 


and their corrosion resistance 


2%-page booklet, Publication B-36R 
{iscusses tress-corrosion cracking 
galvanic corrosion fresh and = galt 


water corrosion and atmospheric cor 


rosion; also contains table of corro 
ion resistance of principal types of 


opper and 


when in con 


Copper alloys 
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What's New 





tact with 183 different corroding 
agents. American Brass Co., Water 
bury 20, Conn 

Circle No, 29 on Reply Card 


Bubble Tray Design 

and construction; 12 pages ot 
\ : diagrams and text, dealing, among 
j other things, with the advantages of 
the manufacturer’s Truss-Type con- 


} 
} 
\ 
’ struction. Fritz W. Glitsch & Sons 
U ‘ Inc., P. O. Box 6227, Dallas 2, Texas 
Circle No. 30 on Reply Card 


Valve Lubricants 


\ 
\ 
. fittings and methods are dis- 
ns gd i cussed in 12-page Bulletin V-220 
; which also gives specific lube recom- 


mendations for valves handling a4 
wide variety of chemical compounds 
tockwell Mfg. Co., 400 N. Lexington 


; Ave., Pittsburgh 8, Pa. 

“ Circle No. 31 on Reply Card 
' 
\ 


Evaporative Coolers 

for cooling and condensing 
many types of fluids and gases; in 
12-page Catalog No. 1952 giving me- 
chanical specifications, operating 
principles, capacities and construc- 
tion features Young Radiator Co 
Racine, Wisc. 

Circle No. 32 on Reply Card 


Electronic Aquameter 

. which titrates for moisture au 
tomatically; operation discussed in 
four-page Bulletin 307-23. Beckman 
Instruments, Inc., South Pasadena 
Calif 


, ; Circle No. 33 on Reply Card 
APPLIES. r 


Electroconductivity 

easier — super adhesion ! analyzer for gases and vapors 

faster — super fine mix ! which ionize either directly in water 

or when decomposed by heat; oper 

ative and application principles out 
lined in 4-page leaflet. Davis Instru 

}FINISHES, ments, 47 Halleck St., Newark 4 
N. J 

much smoother — much whiter. Circle No. 84 on Reply Card 


INSULATES. Clad Steels 


in petroleum equipment; eight 
better — lower K factor; higher heat resistance. page reprint of Gn article WRICR Op. 


‘ ° eared in the May, 1953 issue of 
longer — physically stable; chemically neutral. acon M PROCESSING: discusses ad- 


at higher temperatures —up to 2100° F. vantages of clad steels in certain 
types of refinery equipment with re 
gard to corrosion and cost factors 
Lukens Steel Co., 640 Lukens Bldg 
Coatesville, Pa 


Circle No. 35 on Reply Card 


Infrared Cells 


Send me full details on Weber's Super "48" Insulating Cement—and oa sample to try. and other accessories for spe 

snasen troscopy; described and prieed in 
seman Product Bulletin A-3; including data 
omsmnaan on standard liquid and solid cells 
anenese standard gas cells, micro cells and 
pressure cells. Perkin-Elmer Corp 

Norwalk, Conn 


2. Sy ARB A I EN RE RR INRA mt a CREED Sy Oe ages Coane 
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further — super coverage! 


FORTY-EIGHT INSULATIONS, INC 
| AURORA/ ILLINOIS 


city. 








What's New: 





Hydrodesulfurization 

leveloped by The Lum- 
mus Co. and Shell Oil Co 16-page 
booklet analyzes process, costs; with 
comparative tables and flow charts 
The Lummus Co., 385 Madison Ave 
New York 17, N. Y. 

No. 37 on Reply Card 


process 


Circe 


Tube Stress Rupture 

data card, presenting rupture 
specifications on the manufacturer's 
Croloy tubing steels and other ma- 
terials designed for high tempera- 
ture service; Bulletin TDC-153. Bab- 
“ock & Wilcox Co., Beaver Falls, Pa 

Circle No. 88 on Reply Card 


Vacuum, Pressure Gages 

used to measure vacuums up to 
10-11 mm Hg. and pressures to 150,- 
000 psi; 32-page Catalog 7001 covers 
indicators, recorders, pneumatic and 
electric controllers and pneumatk 
transmission. Minneapolis-Honeywell 
tegulator Co., Wayne and Windrim 
Aves., Philadelphia 44, Pa 

Circle No. 39 on Reply Card 


Heat Exchanger 

development and the growth 
and activities of the Tubular Ex- 
‘hanger Manufacturer’s Association 
in 16-page brochure. Tubular Ex- 
changer Manufacturers Association 
53 Park Place, New York 7, N. Y 

Circle No. 40 on Reply Card 


Meters, Control Equipment 
Bulletin 


manufacturers 


featured in 
18 which also lists 
ngineering services; fifteen measured 


16-page 


common to power and proc- 
ess operations form the index for 
selection of the instruments listed 
Meter Co., 1050 Ivannoe Rd 
Cleveland 10, Ohio 

Circle No. 4l on Reply Card 


variables 


Sailey 


Radiation Detector 


f ‘ 
I 


ry measuring total dosage of 
Gamma and X-rays to which a body 
or area has been exposed; self-con 
tained unit described in 4-page Bul 
letin CEC-1008 Consolidated Engi- 
neering Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif 
Circle No. 42 on Reply Card 


Furfuryl Alcohol 
and its uses, outlined in 28 
page Bulletin 205 which gives the sol- 
vent’s background and chemical and 
physical properties, including many 
charts and tables. Quaker Oats Co 
Merchandise Mart, Chicago 54, Ill 
Circle No. 48 on Repty Card 


Pipe Fabrication 

in diameters from ‘x in. to 24 
in.; description of manufacturer's en- 
tire line of piping, railings, et« with 
API specifications listed on tubing 


PETROLEUM PROCESSING 


used in petroleum industry; in 16-page 
Catalog 575 C. L. B. Foster Co., P.O 
30x 1647, Pittsburgh 30, Pa 


Circle No. 44 on Reply Card 


Electrical Control Maintenance 
manual, telling how to over- 
difficulties 
electrical devices, with trouble-shoot- 
ing chart giving ‘“‘causes” and “cures” 
8-page Manual 14X7612A. Allis-Chal- 
mers Mfg. Co., Milwaukee 1, Wis 
Circle No. 45 on Reply Card 


come most common to 


Did You Miss These? 


The following 
in May, have 
reader interest 
briefly as a 
might have 


reviewed originally 
aroused considerable 
They are repeated 
those who 
missed them the first 
time. For details or literature use the 


regular Reply Card in this issue 


service to 


New Electronic System Effects 


Fast, Accurate Process Control 
The new “American” Electronic 
Process Control System utilizes elec 
tric and electronic transmission of 
measurement and operational signals 
Designed particularly for petroleum 
and chemical processing, it is claimed 
to have no transmis‘ion lag regard 
less of the distance from proce 
area to control panel. Component 
parts include a miniature 
ntroller, electronic con 
troller, and manual pocitioner station 
all of which are mounted at the panel 
and an electro-pneumatic valve posi 
tioner for field location. Component 
ire standardized to inter 
vardle ot 
control 


b 


trip-chart 
recording ct 


pe rmit 
change at the panel r 
the type of under 
Air is uved only at the valve posi 
tioner. Manning. Maxwell & Moore 
Inc., Stratford, Conn 

Circle No. 46 on Reply Card 


variabl 


Continuous Sulfur Monitor 
Now Offered for Sale 


replacing the 
only” stipulation. The 
itors oxidizable sulfur concentration 
as low as 0.1 ppm., or 0.005 grain /cu 
ft., indicating concentration change 
is less than 30 sec. Two models, the 
26-102 for laboratory or plant instal- 
lation, and the 26-103 portable for 
plant or field uve, are available. In 
addition to the “for sale” offer, units 
may still be purchased on a _ lease 
basis. Consolidated Engrg. Corp., 300 
N. Sierra Madre Villa, Pasadena 15 
Calrt 

Circle No. 47 on Reply Card 


former lease 
Titrilog mon 


Catalytic Cracking 
by the Houdriflow procs 
record of operations in ten commer 
cial installations over the past two 
years, with showing 


tables typical 


(To obtam more data on advertised 





vields and operating data, a descrip 
tion of the process, and a cul-away 
drawing of a Houdriflow unit. Houdry 
Process Corp., 1528 Walnut St., Phil 
adelphia 2, Penna 


Circle No, 48 on Reply Card 


Ethylene Oxide, Glycol 

. production; book.et details Shell 
process with formulas, properties, re 
actants, schematic flow diagram, and 
cost and utilities table. The Lummus 
Co., 385 Madison Ave., New York 17 
N.Y 

Circle No. 49 on Reply Card 





For Your Convenience 


Business reply cards are in 
cluded in each issue of PETRO 
LEUM PROCESSING to assist you 
in obtaining 
on any items reviewed in 
“What's New!" You'll find them 
facing the first page of this 
section ust circle the num 
bers corresponding tot he num 
bers at the end of each item 
Then fill in the bottom of the 
ecard and drop it in the mail 
No postage required 


more information 














MAKE PIPE CUTS... 
4 4 LIKE THIS 4 


6 o' 
3% 


YOU CAN speed pipe fabrication work ond 


make all types of beveled cut-offs with the 
VERNON Pipe Cutting PANTOGRAPH This 
sem: automatic guided torch machine produces 
straight or beveled pipe cuts, saddle and in 
sert type tee intersections, lateral intersec 
tions and miters Handles any length pipe 
in most diameters from 2° to 24” All cuts 
are smoothly finished and beveled : no 
need for grinding, cleaning or hand fitting 
Ideal for production runs if identical cuts 


are desired. Extremely easy to operate 


VERNON 


“PIPE-CUTTING” 
PANTOG2APH 


Write for 
BULLETIN No. P-2 
CENTRIFUGAL PUMPS 
VIBRATING SCREENS 
VERNON TOOL CO., LTD. 


DESANDERS + STEEL VALVES 
STUFFING BOLES 
PIPE CUTTING PANTOGRAPHS 


1099 Meridian Ave 
Houston 


product 
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EDITORIALS 


Military Control of Manpower 


Is Dangerous for Industry 


[) ESPITE the lessons of World War II and the 
Korean war, control over a good part of our 

technical and scientific manpower still remains en- 
tirely with the military authorities, without any 
check to insure that the distribution of this manpower, 
in the event of emergency, is in the best interest of 
the national defense effort 

Military personnel upon completing their active 
service, including Selective Service inductees as well 
as ROTC graduates and others, now by law go into 
a military reserve. This reserve pool, which is ex- 
panding every day, now numbers 10,000,000, and in- 
cludes a good proportion of the trained individuals 
who are vital to our defense production economy 

“Over 25% of all engineers and scientists engaged 
in research and development programs in the country 

the very people on whom we depend for our con- 
tinued technological and economical superiority 
could be placed in uniform tomorrow with a snap of 
the Pentagon's official finger’, Dr. T. H. Chilton 
chairman of the Engineering Manpower Commission 
of the Engineers Joint Counci! of New York, re- 
cently stated 

It is recognized, Dr. Chilton points out, that a reas 
onable portion of the manpower reserve must remain 
at the disposal of the military authorities for prompt 
call when authorized by Congress. However, as the 
size of the reserve pool gradually increases each year 
until it ultimately includes all the manpower pool, it 
is highly questionable whether the selection for mobil 
ization of these great numbers should be made ex 
clusively by the military 


This inherent danger of chaos in the industrial sup 
port of mobilization, far greater than anything her: 
tofore encountered, is recognized by the Columbia 
University National Manpower Council (created in 
1950 by Dwight D. Eisenhower). This body recom- 
mended that the President review the present legisla- 
tion and administrative procedures governing the 
recall of reservists to active duty, to provide for civil 
ian participation in determining the distribution of 
scientific and professional persennel to meet both 
military and civilian needs 

To correct this widely recognized situation, bills 
have been introduced in Congress (H.R. 3893 and S 
1551) to amend the Armed Forces Reserve Act of 
1952. Sponsor of the House Bill is Congressman Leroy 
Johnson of California, chairman of the Sub-Committee 
on Reserve Affairs, and in the Senate it is Senator 
Ralph KE. Flanders, of Vermont, a member of the 
Armed Services Committee 

The proposed law would establish a National Man- 
power Board in the offices of the President, to formu 
late criteria and procedures governing the call to ae- 
tive duty of our growing reserve. The board would 
be composed of both military and civilian members 
familiar with the needs of the armed forces and of 
defense production and other national interests, and 
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at the same time familiar with the functions of spec- 
ialized personnel, including the professions. The Board 
would act as a final appeal board in cases which do not 
fit the established procedures. 

The oil companies, more than many industries, have 
suffered through the injudicious calling into service of 
their technical and scientific manpower. Even worse, 
they have seen that manpower assigned to military 
duties with entire disregard of experience in the 
specialized field of handling the distribution and use 
of petroleum products, or of professional training 
They should give active support to the proposed legis- 
lation to correct this evil V.B.G 


It Takes Planning to Keep Bosses 


RE your top executives seeking better oppor 
f tunities elsewhere? Maybe it’s a sign of the 
times, but the high turnover among professional 
men-—-engineers, chemists, physicists--has now hit 
still another and most important industrial profes- 
sion—-management. 

In a recent Fortune article, “The Transients,”’ W 
H. Whyte, Jr., points out that the situation is in- 
deed serious when companies no longer hold men like 
presidents and vice-presidents. He describes them 
as “salaried nomads” and as “the real migratory 
workers.” An eye opener is that the primary rea- 
son for executives’ leaving a company has not been 
financial. In fact, money ranked seventh as a reason. 

The most important factor was a desire for a 
bigger job and more responsibilities. Second was a 
dislike for existing management policies. In other 
words, today’s manager wears too tight a strait- 
jacket 

An earlier Fortune report showed that of America’s 
leading corporation executives, 43° were hired di- 
rectly into their position from another company 
and for many it was only one of a series of such 
moves. 

Petroleum was not detailed in these studies. How- 
ever, a qualitative answer is readily obtained by 
watching the personals columns of oil industry pub- 
lications for a few months. 

Unfortunately, little is being done about it. John 
McNulty of Husky Oil told the Western Petroleum 
tefiners’ Assn. last month that only about 27° of 
some 50 integrated oil companies have an executive 
development program of any kind at all. The rest 
have none. 

There’s a job to be done. Oil firms can find 
scores of good men inside their own organizations 
with value for development into top professional 
managers. Matthew Radom of Jersey Standard sug- 
gests a technique for selecting supervisory personnel 
in this issue (pp. 1013-16) that may well bear investi- 
gation for use on higher levels. 

It might be a bit old-fashioned, but it still seems 
fundamentally sound to move up good talent from 
the ranks of seasoned employes within a company. 
Regardless of an outsider’s record of proved ability 
in the management profession, the insider will have 
in addition a flame of loyalty and a head-full of 
know-how that it’s just plain poor business to 
W.C.U. 
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TWO MORE 


GENERAL CHEMICAL 
Sulfuric Acid Plants 


Now! America’s Foremost Producer 


Provides Industry with 20 Sources of Supply 


As the nation’s needs for Sulfuric Acid That's why— when you deal with General 
~piral steadily upward, General Chemical Chemical — you will be served not just by 
again adds more plants to its network of one plant, but through 20. Each augment 
sulfuric production facilities in this coun- the facilities and output of the others. To 
try and Canada* gether they form a coast-to-coast “pipe 
Now, large new acid facilities are going line” that can supply your needs equal 
up at Baton Rouge, La., and Painesville well, whether you operate in one location 
Ohio, to serve expanded demands in those or several from the Great Lakes to the 
areas. These plants are an important part Gult or from Massachusetts to 
of the company continuou lony-rangve Caliornia 
development program aimed at providing Just phone or write the nearest General 
Industry with convenient, depend Chemical office for further information on 
= able sources of supply for this vital how General's Sulfuric facil 


! ities can best be 


basic chemical put to work for you 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


*In Conoda, The Nichols Chemical Compony, Limited 





The Fine Art of 
Doing Things Well 
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